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HanevaTaHHOrO «B JeBOH BeHeYHOH apTepuMy cCJleqyeT YMTaTb «B MeBOl COHHOM apTepuuy. 
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Hoxrmagn Akagemun nwayx CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


M. Wl. BHPMAH 
O CNEKTPE ONEPATOPOB WIPEAWHrEPA HW AMPAKA 
(ITpedcmaeaexo axademuxom B. H. Cmupnosom 1 VII 1959) 


B 3amerke (*) OblIO OTMeyeHO, 4TO MpoOcTbIe Coo6paxkeHua TeOpHH BO3My- 
IeCHHH KBapaTHYHbIX CPOPM MOSBOJIAIOT JeNaTb 3akMIOYeHHA O XapaKkTepe 
clMeKTpa HeKOTOPbIX MOJIYOrpaHHYeHHbIX CHHIYJIAPHbIX TpaHHUHBIX 3ayau., 
B (’) Obl yKa3aH pa MpHMepoB. 3yecb MbI NpHBOAMM JaJbHeiurme pesysb- 
TaTbl B 3TOM HallpaBJIeHHM, PlaBHbIM OOpasoM MIpHMeHHTeIbHO K OMepaTopy 
[pequnrepa. Bum3kve cooOpaxeHuaA MOryT ObITb HCMO/b3OBaHbI U Mp Uccue- 
OBaHMM CleKTpa HeKOTOPbIX HeMOyorpaHWyeHHEIX onepaTopos. Mp mpume- 
HAe€M HX K paccMoTpeHHio onepatopa Jlupaxa. 

B m-MepHOM 9BKJIMQOBOM pocTpancTBe Em paccMorpyM onepatop IIpegun- 
repa Mu =— Au-+p(x)u c HenpeppipHpim* notTenuvanom p(x). Byzem 


TOBOpHTb, TO p(x) ecTb K-moTeHwuad, ecu \ |p (x)| dx tio mo6omy runep- 
KyOy (bHKCHpoBaHHOrO pa3Mepa CTPeMHTCH K HYJIO MNO Mepe ymasmeHua Kya 
co 


OT Havana KoopaunaT. Ecuu p(x)=p(|x|) ur \ |p(r)|dr—0O npn roo, 


: 
To p (x) 6yeM HasbIBaTb R-n OTe HI a OM. C noMOMbIo Teopempr | 3ameTKu (4) 
momyuaetca culesqyloulad Teopema. 

Teopema |. Ecau K-nomenyuaa p (x) oepanusen, mo cnexmp ceywenua ** 
onepamopa M coenadaem c [0, oo). Ecau p(x) <0 npu Oonowux |x| u ompu- 
yamenbHoll cnekmp onepamopa M,u = — Au + ap (x) u Ouckpemen npu awbom 
a >0, mo p(x) ecmb K-nomenyuaa. 

Cnenyrollad TeopeMa NoOsBOJIxeT MOApOOHee HCCMIeAOBaTb OTPHLaTeJbHbIM 


cneKTp. 
Teopema 2. Ecau p(x) <0 npu 6onowux |x| u 
sup R=" | [p(x |dx =o, (1) 
ws IxI<R 


mo ompuyamenonolti cnexmp onepamopa M 6eckoneuen. Ecau p (x) = p (|x|) <9, 
m>3 u ompuyamenronoul cnekmp M, 6eckonewen npu ecex a >O0, mo (1) 
eolnoaneno ***, Ecau p(x) = p(|x|) <0, m3, mo 0a Konewnocmu ompuya- 
menbxnoezo cnexmpa M, npu ecex a > 0 neobdxodumo **** uw docmamouno, umobet 
p(x) 6020 R-nomenyuasom. 

PaccmMorpmuM Terepb OfHOMepHbIi onepatop IIpenuurepa ly=—y’+p(x)y 
C MepHowuuecKkHM MOTeHIHayioM Ha BCeH OCH HM BO3MYTHM ero OOaBOUHBIM 
HeMepHOAMYeCKUM MoTeHIHaIOM q(x). Ec, Hampumep, g(x) ectb K-notTex- 
vad, TO HerpepbIBHbIi crleKTp He u3meHuTca ("). Moxer, O1HaKO, MOABUTbCA 


AMCKPeTHbIM CMeKTP. 


* MoxKHO TeM 2Ke CIOCOOOM paccMoOTpeTb Cilyual HaIMUNA y p(x) OCOObIX TOYeK Ha KOHeu- 


HOM paccTosHHH. 
** T. e. TOuKM HemMpepbiBHoro cieKTpa M GecKOHe4HOKpaTHble COOCTBEHHEIC SHaveHHA. 


*** Cnyuaii m= 2 oOmafaeT OCOOeCHHOCTAMHM, Ha KOTOPbIX MbI HE 6yneM OCTaHaBJIHBAaTbCA. 
**** Heo6xosuMocTh Mo cyllecTBy Obiia ormeuena panee HW. M. I'nasmauom (°). 
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Teopema 3. Jaa mozo umo6el cnexmp onepamopa ly + aq (x) y, q(x) <9, 
pacnonowenHolli negee HuscHet epanu onepamopa I, Oola KoneLHbLm NpU AWOOOM 
a > 0, neo6xodumo u Oocmamouno, umobol q(x) U q(—X) Oblau R-nomenyua- 
Aamu npu x >O0 u x <0 coomeemcmeenno. 

JlemmMpr 2 u 3 3amerTKuH (') MO3BONAIOT B pAAe CMyyaeB OWeCHHTb UYHCJO 
COOCTBEHHBIX 3HAYeHHH, NexKallMX JeBee JaHHO TOUKU. PaccMoTpmM, HallpuMep, 
Ha mosyocu [0, oo) 3aqayy 


—y"—ap(x)y=ry, y(0)=0 (2) 


mpu a >0, p(x) >0. SHavenun «% = a,, pH Mepexoye yepe3 KOTOpHIe YHCJO 
OTPHIaTeJIbHbIX COOCTBEHHbIX 3HAYCHHH BO3pacTaeT (TOUKH NOABJICHHA «BUPTY aJIb- 
HbIX YPOBHeli»), COBNaaioT C COOCTBEHHBIMH 3HaYCHHAMH YpaBHeHHA CTPYHBbl 
y" +up(x)y=0, y(0)=0. Orctoga, BEIUNCIAA MOCMeOBATeJbHbIe CJe]bI 
dyHkuun Tpuya nocseqHen 3aqauu, HaxOZuM, YTO 


Sat =| tp(hdi=y\a =| p (x) dx \ tp (t) dt (3) 


uv. X. Ilpappre vactu cooTHomenui (3) B Mpeqnom0xKeHHU CXOAMMOCTH COOT- 
BETCTBYIOULMX MHTerpasioB aloT, OYU€CBHAHO, OWeHKy ~ cCBepxXy 4HCa OTpUlla- 
TeJIbHbIX COOCTBEHHBIX 3Ha4eHHH 3agaunu (2) npH a= 1. 3ameruMm, 4To mpH 
3HAKOMepeMeHHOM p(X) CylenyeT B COOTBETCTBYIOLIHX OWCHKaX 3AMCHATb (pyHK- 
uuio p(x) ee NoNOxKUTeNbHOM yacTbIO p* (x). YKa3aHHbIH MOAXOA MOXKHO pa3- 
BUBaTb B pa3JIMYHbIX HanpaBsieHHAX. Tak, 4MCJIC S(s) COOCTBeHHbIX 3HayeHHH 
sanauu (2) («=1), mexaulux meBee TOUKH \ = —é?, OMeHHBaeTCA CBepxy 
= ; 


BbIpayKeHHeM \ t[p (t)—e*]* dt. [pyryto ovenky MoxHO HomyuuTh, UCnOMb3yA 


0 
cbyukunio [puna onepatopa — y” + 67y: 


ft . 
s() <=) (Il —e**) pt (a) de. (4) 
0 
na sanawa —Au—p(x)u=du mph m=83 c momotlbo cea nepBott 
MTepalluu (yHKunn I puna avaslOrMyHbIM OOpa30M HaxOuM, 4TO S(e) OLeHH- 
BaeTCA CBepxXy BeJIMYMHaMH 


t (PQ) le@) elt 1 (Cot @p Gert) 
16n2 \\ Pie” Fee eo elo i ee 


dx dy. 


IIpu ¢=0 o6e omenKu copnagator. J[pyrue oueHKH MOXKHO NOMyYaTb, BBOAA 
B gajlayy TlapaMeTp MHbIM cnoco6om. Tak, 3ajaua 


— y’ — Bx *y —a(p(x)—Bx*)y=dy, y(0)=0 («>0, 48<1) 


pH « = 1 cospnagaer c (2). Orcioqa HaxoguM, 4TO B 3azaye (2) 
co 


S(O) eG 485 \ x [p (x) — Bx] dx. 


0 


{px 8 =0 nonyyaem mpexuioio onenky. Tlonaran B= —/(/+ 1) u p(x) = 
= p(x) +l(/+ 1) x, nonyuum, aro B 3aqaue 
—y" +1(L+ 1) x*y— p(x)y= dy, (0) =0, (5) 


s (0) < (21 + ea xp* (x) dx. Qra ouenka Opina Toslyyena B (*) ApyrvuM myTem. 
0 


* Tlo nopogy mepBol H3 STHX OWeHOK cM. (3, 4), 
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Yucilo MpuMepoB TakKOrO poya MOXKHO OblWIO Obl 6e3 Tpya yBeJIMUUTb. 
B uacTHocTu, B 3afaue (5) MoxKHO yKa3aTb OLeHKY qua S(€), aHalorM4Hyio 


oueHKe (4). Ormetum emule, uTo B sagaue (— 1)"y?®? — p (x) P= hy (Ome <co); 
lee) 
y(0)=... =y—0(0)=0 unc s (0) <n [ 2"1pt (x) dx, Benwunut y,, MO2KHO 


0 
BBIYHCMATb PCKYPPCHTHO; MPHBOAMM NepsBble YeTbIpe YCIa: ~2 = 374 = 20%, = 
02 Ys 
PaccmotpuM Tenepp B L,(E3) onepatop J[upaxa (5) npu Hanwunu noma, 
CO3aBaeMOro CKaJIAPHbIM MOTeHWMaJIOM. HayyiexalluM BbISOpOM eAMHHL 3aqayy 
0 cnekTpe onepatopa [mpaka MOxHO 3amucaTb B Buje cucTeMbI 4 ypaBHenHnit 


Ap = [%1P1 + Geo + &3p3 + a4 + g(x)]o = ho. 


Smech 9 = {$1, Ye, $3, Pa}, Pe = —i0/OXe,, R=1,2,3 nu a, — 4HCNOBBIe Ma- 
Tpuupl upaka, yROBMeTBOPAIOMIHe YCMOBUAM Gj, + a0; = 28,;; j, R = 1, 2, 3, 4. 
Tlorenituas q(x) OyqeM HMxKe CUHTAaTb HeMpepbIBHbIM HM OF paHHUeHHBIM. 
HanomuuM, 4To onepatop Hy = ap, + ap. + O%3P3 + %q UMeeT HenpepbiBHbIi 
CMeKTP, 3aNOJIHAIOWIMH BCIO OCb 3a MCKJHOYeHMeM HHTepBasa (— 1,1). 

Teopema 4. Ecau q(x) ecme K-nomenyuan, mo cnexmp ceyiwenua one- 
pamopa H coenadaem co cnexmpom Hy. Ecau onepamop Ill pcduneepa M, npu 
p(x) = —|q(x)|u avboma > 0 umeem Konernoli ompuyameronoli cnexmp, mo H 
umeem KOHEe4Holii cnexmp * e(— 1,1). O6waa KpamuHocme cnexmpa onepamopa H 
é(—l+4, 1—7), 0<y< 1, ne npesocxodum uucaa 4s(e) Ora onepamopa 
Ui peduneepa M npu p(x) = —2(21q|+q?) u e? = 2y(2—7). 

OcTaHOBUMca Telepb Ha pawvasbHou cucteme J[upaka (5), kKoTOpyio 3amMileM 
B Bue 

OiN\ed — 1f0 Re ONL " 
(iol t(gh)e-F (io) et9Me= ei a=. ©) 
pecs. O = {9,(7),.o2(r)}, k= ae ae 2. 

Teopema 5. O6imaa Kpamxocme cnekmpa cucmemot (6) @ (—1,1) He 
ApeBOCXOOUM CYMMbL 4LLCAA OMPUYAaMeNbHoLxX COOCMBEHHOLX 3BHAYeEHUL OByXxX 3ada4 
euda (5) npu l=k, p=2(2qt+q%) u l=k—1, p=2(2q-+q") coomeem- 
CM6eHHO. 

AHaJIOPM4HBIM OOpa30M MO%KHO OMeCHHTb YHCO COOCTBEHHBIX 3HaYeHHH 
B (—l1+ 4%, 1—y). 


JlenuurpaycKuh rocyqapcTBeHHbl yHMBepcuTen Tloctynuso 
um. A. A. )Kqanosa 23 VI 1959 
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Jloknuann Akagemun HayK CcccP 
1959. Tom 129, Ns 2 


MATEMATHKA 


H. B. FEJIBMAH 


OB OJHOM MPH3HAKE TNOJIHOM HEMPEPbIBHOCTH OFIEPATOPA 
BJIOKKEHHA 


(Ilpedcmaeaeno axademuxom B. H. Cmuupxoeoim 2 VIT 1959) 


1. Tlycrs Q—n-mMepnaa orpanuyenHad oO6slacTb, AB/AIOWlaica CYyMMOH — 


KOHEYHOFO YMCA 3Be3qHbIX OOslacTeli, H ws) — MHOrOOOpasHe S U3MepeHHH U3 
3aMbIKaHHa §2, KOTOpOe MpeoOpa3s0BaHHeM KOOPAMHAT, BHOCALLUM JIMWb KOHeYHOe 
MUCKaxKeHHe pacCTOAHHM, MO*KeT ObITb NepeBeseHO B MIOCKOe. 

Paccmorpum mpocrpanctso Fly byuKkunit u(x) (x €Q), Bce l-e o606meHHEIe 
MIpOW3BOHbIe KOTOPbIX CYIeCTBYIOT HM MpvHaexaT mpoctpancTBy Opa 
Lu (Q) *. 

I]pocrpanctBa FY spegenn B (2,3). B Hacrosmel 3amMeTKe MbI Mposou- 
*KaeM U3yYeHHe YTHX MPOCTPaHcTs. 


Ilyctp R—uamerp o6sactu Q, P(x%,...,%n) EQ, Q(H1,--- > Ys) Eo, 

s 1), s 1, n t/, a s ] 1/5 

p=(Siy8)s o2 = (324) wo =( 8) =1P—Q|, F=(—y) = 
ctr oI é=s-+1 ri=l1 


Yepes3 N (v) o603Haunm N-cbyHkunio, ZonowHuTesmbHyIo K M (uw). 

Teopema 1. JTycme M,(u)— xnexomopaa N-dynxyua, O<Rk< 1, ky >O0, 
kg >0, s>ky+ ky, npuuem ky + kg<n—Il-+k (3Hak pasexcmea 6o03mooreen 
AUWWb Npu s=n), mak 4mo 


N i ee dx, Oca adXn = Co, \ My, [o,*] dy, Anas dy; <A oo. 


22,Ps<R | Aa<R 


Ecau u(x) & FY, mo u(x) € FY (wo). Onepamop eaoscenua us FY e FY (cS)) 
enonne Henpepoleen. Bonee mozo, eCAU Um (x)EF Se (m= 152...) u cmap 
npouseodnele {0m / Oxi... OXa"} cxodamcen Ey-caabo npu m—->co, mo maad- 
wue npouseodnele CxOOsmcA no HOpMe mex npocmparncme Opausa, 6 Komopelx 
OHU codepacamcaA no nepéeoti uacmu meopemol. 

Teopema 2. Ilycmo daa ecex PEQ, QEw) umeem |A(P,Q)|<A 
(A > 0—nocmosnnan). Paccmompum uxmeepaa muna nomenyuaaa 


u(Q) =\=E2 5 (P)dQp (O< <n; F(P)ELu (2). (1) 
Q 


Ecau N-dyxxyuna M,(u) u uweaa 4>0, 4, >0, 550 A, =0 sumo 
npu s=n) maxkoéeol, umo h=)hy + dg+hs, S> dy +da, 


N [goss] xy sc oa eos \ My, [eo] diy ;.. .dYs < 00, 
P2,0s<R a<R 


* Bo BceM, 4TO cBA3aHO C MpocTpaHcTBamu Opsm4a, MbI OnMpaeMca Ha TeOpHioO STHX 
MpOcTpaHcis, pa3BHTyio B MoHOrpapuH M. A. Kpacnocembcxoro u A. B. Pyruuxoro (2) 
M MpHepxXUBaeMCA NPHHATOM TaM TepMHMHOJIOrHH. 
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mo dyxkyua u(Q) npunadrescum npocmparcmey Ey,(w)*, npusem 
IH Mae, SB les 057 Mla HOT Wnell F Uae (2) 


(k > 0 — nocmosunaa). 

Teopema 3. ITycme| A(P, Q)|<A, OA: UP .Q)ik Ou ahs A (iceealn? Res: 
A > 0—nocmosnnan) dan ecex PEQ, QEw). pu coeaannelx 6 meopeme 2 
Oonywenusx unmeepana muna nomexyuaaa (1), paccmampuéaemoltl KaK onepa- 
mop us Li, (2) @Em,(w'), enoane nenpepoeen. Bcaxyio Ey-caabo cxoda- 
wyyroca nocaedosameAbHocmb yHKYUti amom onepamop nepesodum 6 nocae- 
dosamerbHocme, cxodsujyroca no HOpme npocmpaxncmea E y, (w')). 

2. Teopema | aBaseTesd culeqcTBuem Teopem 2 u 3. Ecum coBokynHocTb 
orpanuuennblx cbyHKuni morna B Ly (Q), TO 9TO ycTaHaBsIMBaeTcH Heno- 
CPeACTBEHHO MpeeJIbHbIM NepeXOOM B HHTerpasibHOM TOxectBe C. JI. Co- 
OoueBa ((*), cTp. 62); ua NpOH3BOMbHBIX MpocTpaHcTB Opsuyua caelyer mpu- 
MeHHTb MW3N0%KeHHbIM B (*) (cTp. 52—55) meToq «cyulecTBeHHO MejleHHee 


pacTylux (dyHKUni»y; HepaBeHcTBO \ N[pe re deer. ab Okn Ke CO, 


P2<R 
KOTOPbIM IPH STOM NIPUXOANTCA MOMb3OBaTbCA, cueqyeT H3 He€paBeHCTBa 


\ Neste a teats) oyma. Gk,A< soo: 
Ps, O3s<R 


Hoka3zatelibcetTBo Tteopempl 2. Ilyctp N,(v)— N-cyxkuus, onon- 
HuTeIbHad K M,(u). Hagnexur oleHuTb unTerpas 


n-+s 
\: ge \ H(P)g (2) yy, .. dxndy,...dys  (g(Q)ELY (0). (3) 


iff 


Be3 orpanvyvenua OOWLHOCTH MO*KHO cunTaTh, 4TO f(P) >0, g(Q)>9, g(Q) 

eCTbh (PYHKUMA JIHUIb OT py, A NPH PUKCHPOBAHHBIX Xs44,...,X%n f(P) ect 

(YHKIUAA JMIIb OT p2((*), cTp. 473—474). Pa306pbem uuTerpal J Ha TPM CJla- 

raembix: J=J/,+1/,+J3, rye B J, MHTerpupoBaHMe BefeTcA NpH p2< pi, 
Te. Pi; B Ig—MPH pi \ po, FXKpe, B ls — MPH Pil, Por. 

BBoqa UWHMHApMyecKve KOOPAMHaTb, MeHAA MOpAOK MHTerpHpoBaHus 

HM MpuMenaa uspecrHyio swemmy C. JI. Co6onepa ((°), crp. 474—477), nony- 

qaem 

n—s 

O1 O1 ies 

vio 


R elena 4 ; 
Te <C4\ 9 (01) of a[ | dvegae--de £ | feos tsganen tegen | 
0 


~2 9\h/2 
P16 0 (r +5) 
4 {4 : 
NOCKOJbKY ——— qq Saeeuner ee ip Petro 
(7? + p5) ‘ Ps 
( ett on -peronelononth 
= 72 Ss 72 Ay tAe—S AAs? 
3 (7* + ps) ha eed 
mMOaTOMy 
R n—s 
o 7 7 F (pe, Meta) CuO EE} %) = = 
I, x. C3 \ ald ps—tdp, \ \. 5 \ piephs es dpodxs+4 eee ax, SN 
ene 5 gabe 


<a] Bly, OT Me, I OS PS aw IF lac 


P 
* Ey, — 3aMblkaHve MHOXKECTBA OFpaHHueHHbIX (yHKuMi MO HOpMe mpoctpanctBa La, . 
1 
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AHasIOrvyHo OleHuBaeTcA MHTerpad Ip. 

Bpoga UWMMHApMyecKHe KOOPAMHAaTbl, MCHAA MOpAAOK HMHTerpHpOBaHuA 
M IpuMenasa ynomanytyio emmy C. JI. Co6onepa Aunt oueHKH uHTerpasa Js, 
mowry4aem: 


n—s 


pa R ie 
AXgyycays dx r ee 
Is<c5 |  hianeaapl gana ee (SF (cm Xstay +++ %n).P3 "pe 
Wg 0 


OSH) 


g (ex)p$—1dp1) dr. 


Jlanee BeJIeM OWCHKY Tak: 


\R 


~N 


ne dy td a tg ; g (p1) 
Is <cu\ ‘ei \ ae ee =x (\ Fi(P2, Xs-tar +--+ » Xn) sdp. dr\ x Py p= 
0 0 0 


Pie 


R oe R R R ; 
g (pi) py  OXers on ae HLpas ee 
= ane dp1\\ : -\ o a I (Pa, Xstis--+ »%n) p31 ({ an idr \dps <a 
p ; ; e . G2! 


n—s 
1 


R aa R c— 

id E WPas Xetgchae Bale 

<c;\ EO sad, (+= drsys Mana a doe < 
5 Py 5 P3 Pa” 


JCal € lly, ler lag, Hl oS 205 tl IF lla 
OTHM ycTaHOBJIeHO BKJIOUeHHE u(x) EL, (wo) w omenKa (2). Hockompxy 


\ My leyp*]dyi...dys<00, To ,TakKe u M,[%-™*]dy,...dys < 0, 
Pa<R . At a Oi<R 
KakOBO Obl HM ‘ObIIO yucno (9. SHauyHT, cbyHKkuua p> NpHHadexuT Mmpo- 
cTpaucTBy Ey,(w%)), u mostomy ee HOpMa aOcoOTHO HempepbiBHa. IlycTb 
6 — HeKoTOpoe MOAMHOxeCTBO MHOrOOSpa3zHA wS) H xe(Q)—ero xapakTepH- 
cTuyeckad (yHKUMA, a X (01) — PyYHKUHA, paBHad eMHNLe B Lape C WeHTpOM 
B Havasle KOOPAMHaT, Mepa KOTOpOrO paBHa Mepe MHOxecTBa 6 HU HyvIIO BHE 
storo mapa. Torga, nogo6no ouenke (2), ycTaHaBMBaeTca OleHKa,™ 


Ae Han Aa Oo Ulan Oa PG ly I Ella (2’) 


u3 'koTOpol cseqyeT aOcoutoTHad HempeppIBHOcTn ‘HopMbl byHKumM u(Q) u, 
TeM CaMbIM, BKJIOYeHHe U(Q)E Ey, (w)). 
JloxazaTeIbcTBO TeopeMb! 3 MpOBOAUTCA Tak xe, KaK B (8) (crp. 49—50). 
3. Teopemy 1 yMecTHo cpaBHuTb c Teopemo 3 cratpu (2). B cbopmyan- 


poBKe MocdeqHeH TeopemMbl TpeOyeTcA, 4TOObI Aaa HeKoToporo § > 0 dyHKuna 
N(v) yaoBseTBopasa orpanvyeHuto 


N(v)>|o [re eae ee ae age et Tae 
uM Tora dyHkuua M,(w) ompeqennetca u3 ycnoBua 


\ M, vie dy, . "dys < Co. 
A<R 


H3noxeHHbIM BbIMIe Oomee TOUHBI cnOco6 OMeHOK MO3BOuIAeT CHATH 3TO 
OOpeMeHHTeJIbHOe OrpaHWyeHHe HM BMeCTe C TEM B3ATb cbyukuuio M,(u) 6onee 


ObICTpO pacTylleH; B CaMoM jeje, Tenepb dynKuua M,(u) onpenenaetca us 
yCJIOBHA 


\ My, [p-" Jy; . . dy, <0. 
o<R 
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— enOAHE Henpepoleen. 


Hapsayy c 9THM, 43 Teopembi | BbITeKaeT cremyrouluii 

IIpusHak NOMHOHM HENpepbIBHOCTH ONepaTOpa BIO KEHNA. 
Hycme p>1, s>n—Ip, M(u)~|ul?|InuP?—?** npu nexomopom «> 0; 
moeda, KaKoeo 6vt Hu 6120 o>0, onepamop eaoskeHUA us npocmpaxcmea 


: * ' Ss 
FY 8  npocmpancmeo § Li, (o), 20e M,(u) ~|ul% Inuj--, q= ei 


JlelicTBuTebHO, IpH YKazaHHoM BbIOope pyHKuun M (uw) bynKunsa N (v) 3Keupa- 
mental v |’ |Inv[ Ct” pre p! = p/(p—1), 6 =e/2(p—1) (cm. (4), cTp. 75), 
Tak, YTO MOKHO B3ATb hy = (4 —S)p’, hg=S/p’, \y=S/Q. 

Bi 3aKmIO4eHHe 3aMeTHM, TO ONepaTOp BJOXKeHHA U3 wy? B Ly, Kak 
mokasay’ B. M. Ba6uy (°), He ABAAaeTCA BNOJHe HeMpepbIBHbIM. 


XaGaposckuli rocyqapcTBeHHbIli Tlocrynusio 
TlearorwueckHit HHCTHTYT 30 VII 1959 


UWMTHPOBAHHAS JIATEPATYPA 


1M. A. Kpacroceabpekuit, A. B. Py taux u it, BonyKapie byHKuNH H Mpo- 
crpauctBa Opauua, 1958. 7 W.B. TeapmMau, JAH, 122, Ne4(1958)*. %®U.B. Teab- 
MaH, O HekoTOpbIxX (byHKUMOHAJIbHbIX MpOCTpaHcTBaxX HM HX MpHJIORKeHHAX K BapHallMOHHbIM 
3amauam, J[ucceprauua, JI., 1958. *C. JI. Co6o0aeB, Hexoroppie mpHnomwexia dyHK- 
WHOHAIbHOrO aHau3a B MaTemaTHyecKon du3suke, JI., 1950. 5&C. JI. Co6o0meB, Martem. 
cOopH., 4 (46), Ne 3 (1938). § B. M. Ba6uu, Becrn. JIFY, cep. matem., Mex., acTpou., 
B. 4 (1956). 


*TlompasKka. B cratee H. B. TeabmMana «O HeKOTOpIX (yHKUMOHAIbHbIX 
MpoOcTpaHcTBax HM MX MpHOx%KeHHAX K BapHallMOHHBIM 3aauaM), MOMCULCHHOH B ING ea 


No 4, 1958 r., Ha crp. 548 B crpoxe 11 HaneyaTaHo i My [e, "Jay. .. dY, <0O, AOKHO ObITE 
§ Mi fer Jdys...dy, < 00. 
2A 


Jloxuayne Akayemunu nwayr CCCP 
1959. Tom 129, N: 2 


MATEMATHKA 


Jl. ©. JABHEHKO u Fr. MW. BUPIOK 


K BOMPOCY O PEWEHHM METOJIOM CETOK BHYTPEHHEM 
3AMAUM AMPHXJIE JIA YPABHEHUS JIATIJIACA 


(ITpedcmaeaeno akxademukom C. JI. Coboneeum 6 VII 1959) 


IpeqoxeHHplit B (') MeTo NocTpoeHuA pa3HOCTHBIX YpaBHeHHH pH pelie- 
HMM MeTOJOM ceToK ocecCHMMeTpHyeckoH 3aqauH Jiupuxiie AA ypaBHeHua 
Jlanuaca mpvMeHaeTCH B HacTOsulelH 3aMeTKe K mMulocKoH sayaye J]upuxue. 
B uacrHocrH, CTpOHTCa B Cayyae KBaypaTHOH ceTKH c Warom A 9-TOUedHOe pa3- 
HOCTHOe yYpaBHeHHe JIA MPOH3BOJIbHOTO y3Jla CeTOUHOH OONaCTH C MOFpelHo- 
CTbIO Nopsyka A°. SanvcaHHoe WIA BHYTPeHHEFO y3Jla, 9TO ypaBHeHHe coBma- 
JlaeT C H3BECTHbIM 9-TOUCUHDIM Pa3SHOCTHbIM YpaBHeHHeM, NOCTPOeHHbIM ApyrumM 
mytem (7, *). 

TlocrpoeHieM pa3HOCTHbIX ypaBHeHHH JIA TpaHHUHbIX y3JIOB pW pelieHuu 
3anaun JIupuxse Jia ypapHenul Jlannaca u Ilyaccona 3anHumaucsa Ll. E. Mu- 
Keayze (*). Mm nomyueHbl pa3HOCTHbIe ypaBHeHHA C NMOrpeliHOcTbIO nopsAAKa 
AS A INOO‘IX TpaHHYHbIX Y3JI0B H NopsAyKa h* Aa HeKOTOpOrO THNa PpaHH4HbIx 
y3oB. B (*) nomyyeHo 5-roueuHoe pa3HOCTHOe ypaBHeHue Ia ypaBHeHua Jlan- 
Jaca, MIPpHMeHHMoe [JIA NPOH3BOJIbHOrO y3Jla MU COBMaatollee B CJIyuae BHYT- 
peHHero y3Jia C MpocTeHiiHM 5-TOUeUHBIM Pa3HOCTHbIM ypaBHeHHeM. 

1°. Ilyerb B o6acTH G nmocKocTH x, y c rpaHnue [ umerca pemenne 
u(x, y) ypaBHeHua Jlanmaca 

Oru ge OA 


yMOBJIeTBOpAIOUee Ha rpaHuye | ycuosuio J[upuxse. [Ipeqnonaraem, 4To pe- 
INeCHHe NMOCTaBJICHHOK 3aauH OO/ayaeT B G HeMpepbIBHbIMA HM OrpaHHyeHHbIMH 
MIPOH3BOAHbIMA AO HYXKHOrO HaM NOpsAykKa. 

Tloxpoem oOsacTb G nponsBombHOn ceTKol. IIpou3BoubHblii y3eu CceTKH 
0603HauHM Pes % = (Xo, Yo), a mM ONMKAMMMX K HeMY Y3JIOB yepes 
OQ, = a;(Xo + kz, Hott) G@=1, 2, ..., m), roe k;, 1;—HexoTopple 4cna. 

Cnenya (1), UpequomoxuM, TO ‘perenne ypaBHenua (1) B OKpecTHOcTH 
TOUKH % OOacTH G MOXKHO TpeAcTaBuTb B BHe 


U(X, Y) = AooPo (x, y) + >} [Gn—1, 1Don—s (x, Y) + Gn, oPen (x, y)I\, 


n=1 


rye Don; (x, Y) U Dyn (x, y) —aMHeinO HesaBucuMble (yHKUMH, yOBMeTBO- 
paroulve ypaBHeunio (1) u ycOoBHaM 


Oo(x, yy=1, 
OD ew) a oD, GY) a aS La gee 
age 1 ee dea? an OMG 230; 
OD 2s (x, y) oo, (x, y) 
Oy Oy tak) Gyt—lay a t= 1, 2, Pin (Meee Ul (yaa | 
Y=Yo Y=Yo 
aS precy | Saag) _ Oe ks) 
axt a Ox? cz =U cat 2 US ‘ge ’ n—l, 
Y=Yo Y=Yo 
n = | ? es > 
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a KOSPPMUMEHTH! Apo (W=0, 1, 2,...) H Oyy(n=1, 2 ...) onpere- 
JAIOTCA H3 COOTHOWICHHM, aHasorMuHblx (3), (4) (7). 


Ilocrynaad aHalorH4yHo Tomy, KaK 9TO jesaeTca B (4), Momy"aem cmeqyIO- 
Wee paSHOCTHOe COOTHOMeHHe, NocTpoeHHoe no m+ 1 y3nam, 


Ay, Yee > ite oe ey, pore GY = Re (2) 


; 0,0’ 
t=1 


rye 


m co m m 
(aaz)" 24 (2) , , \ , 
iS a = am i Sb Or. a ey [ ana. STi ipeod + Qn,o >| by; 
a il 


g PPM ia i=1 i=1 ; 
2 
B culyyae m YeTHOTO HH 
co m m 
(m) __ s| ( "| ue 
ae = > har 1 > b,O@Y_, + Qn,o >: 6D | 
m+ ie iE il 
A= ——— 
2 
B cayyae mm HeyeTHOrO; 0” = OH Xo +akA Uy aby Wel, 2. ew m); 
Kos@punvental b; (i = 1, 2, ..., m) ompeyenstorca Kak pelienwe cucTemer 
JMHEHHbIX ypaBHeHHli 
m m 
> FS Wl Do 
0; ST, oe) Dp OD g 4% PRAY L) SO) ge) 200 at —1 


Gait 1 


2°. Bo3bMeM (*yHKWHH Don; (x, y) HW Don (x, y) B BUTE 


Be 
¢) de 


1 aes ed av 
D,1 (%, Y) = > a ae 
v=0 


Ee a) 
» (6 = Ho)" Py — yo) tt 
Don (x, y) a > (—1) (n SS Sal Sent ) n= }4 2 ove 


v=0 


PaccmorpuM cayyai KBagpaTHow ceTKH c warom A wv NoOxKUM m= 8. 

Y3en a#,€G, aaa Koroporo 8 OjMKaHMIMxX K HeMY y3JI0B a; JlexKaT s1HOO 
B G, mu60 Ha rpaHuue T, Ha30BeM BHYTPCHHUM Y3JIOM CeTKH, a y3ell 
a)€G, WIA KOTOporo NO KpaiiHefi Mepe ofuH u3 8 OMKAMINX K HeMy y3- 
JOB JIexKUT BHe [, Ha30BeM rpaHHUHBIM Y3JIOM. 

Bo3bMeM rpaHWYHbIi y3el a%) H paccCMOTpHM cya, Kora Bce 8 OH- 
*Kallwux K HeMy y3JIOB HaxoyatTcs BHe rpaHuup T. Ilycrb rpanuua I’ nepe- 
ceKaeT IIpAMble, COeqHHAIOlMe ykKa3aHHble 8 Y3I0B C Y3JIOM %, B TOUKAX 
Ap =e id: (Xo 2A Re (Yo i;),, rae 


pein GL, 3,6 4, Sa GS O03) 8) Ree, HYG SO, 
l, = th (i= 3, 4,5); Lp = — th (i =6, 7) 83 Ot <1. 


Stor cmyualt aBsisetca OOMMM B Caefyroulem cmpicuie. Ec oKaxetca, 
YTO OMMH HAH HECKONbKO W3 YKa3aHHbIxX 8 O/MKAaHUIMX K % Y3JIOB JeKaT 
Ha I usm Bayrpu G, TO 9TOT HOBbI Cly4ah NosyyaeTca M3 paccCMaTpHBae- 
MOrO HaMM, eCJIM COOTBeTCTBYIOUIMe 3HaveHHA ft; MONOKHTb PaBHbIMH eH- 
HULe. 

PasHocrHoe coorHomenne (2) MpWHHMaeT B JaHHOM culyyae cueLyIoulMi 
BH]: 


8 
u (Xo, Yo) = > bju (Xo + k;, Yo + [;) = Ren, (3) 
b=] 
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rye 


, total i titet 
b, = aro fa (x1 + )1%9) 0, b, = — Rae (x3 + ove) 
b, — titots (72S = 12We a £20.04) ?, b, => tytotsTp, b. — tytot2t4Sp, 
b, = — Ey belBla@ep, b. = — tytotftaPonrp, b, = tytyt2taw.p; 


% = ts [ty (ts — ts) — ty (ts + t5)] S + te [to (ts + te) — ba (4s — Fe) ] 2, 

x2 = ty (ts + te) (te + La) % — tele (ta + Fy) B, 

%3 = ts [ta (tg + ts) + tr (ts —ts)] S + to ltr (és + te) + 2a (ts — f6)] 2, 

%4 = te (ts + tg) (t1 — ta) & + tele (ta + tr) BS 

T = te (te — ts) @ + [tg (ts + te) & — tetyB] ©; — fs (ts + ts) S, 

S = m(ts, —te, ta) (#A2—BAy) + m(ts, tg, ta) eA + tote (er) BAg; 
@, = Agin (ts, ts, ts), a= (#A,—BA;) m(tz, ts, ta); 
pt=ads—Py, a= B,A,—A,By, B= B,Ay— AcBo, 

¥ = CyAo— Ai Co, é ='C2,A,— AC; 
Ap =r (ti, te) 3, tes ty ty — 0 (ts te, t35 — bg, Ca, — te 
Boy = 8 (ty,. ta, — te, ts, tas te) — S(t, te, ts, ta, ta te 
Co= l(t, to, tg, te, ta, 25) —1 (ty, hosnilisy uta peat ay wee kens 
Ay = tty (ta + ty) [(ty — te) m (ts, ts, ta) + (ta—ty) 0 (th, te, ts, — te, ta)], 
By = tet, {[tad (te, ty, ta) + tod (te, tr, ty)] m(ts, ts, ta) + 
i 2) pits te, ts, ts, ta)}, 
C= £2 (tito + taty)(ty + ty) m(ts, ts, ta) + tate (22— t?)q(t1, to, tz, —ts, ta), 
Ag =F (typ rho ey, hgh 1 se, ts, bey Fa ce 
+ 2tstats (ty —te) m(ts, ts, ta), 
Bg = 8(t1; ta; t5,.¢s, ta, fs)i—S(t1, to, ts, ta, b4; bs) — 
— 2b elC (14:60, ba) 1h ban t6,, 1a), 
Cy =1(h, to, tg, —ts, ta, beimbl tay to, ts, tg, ta, igi 
+ 202m (ts, ts, ta) [tite (ta +- tg) + f2tg]; 
E (has lis bay UL ivetrase Ln) = G Ging bie esa Gi el a ee 
S(tz, t;, te, th Taint ite eae ee ee 
ri, oe ies tr [ins bayaedl (er, tj, iz oie brat le (is bias 
g (ti, bis ps Gre Luaie= Gaile bar bi, lies ty) + teti(te — t1) (tit; + #2), 
p (ti, iy Gaeta, tin) te (Es, ti, bbs £1) — tetm (te + t,) d (t;, te tae 
n(ti tt th fy tm) = titelte t\itz =) — ty Ge hee ote 
R(tz, tj, te, t2) = tet; (t2-+ t2) + teats (t: —t) (te + ty), 
g (ti, ti, ita. t1) = t2c (ti, ti, — ty) — tetic (ti, t;, th), 
C(ti, tj, te) = tit; (t; —t,) + 403, d (ti, tj, te) = ti (ti — tj) + 03+ 2, 
m (ti, tj, te) = tj (tz + tj) (42 + 2tit)); | R® |< Ch®M; + O (A). 
Smecb C — nocTosHHasd, 3aBucalijad oT ¢; H He 3aBUCALad OT ara cerKn h 


uu; M;— BepxHad rpaHb MOYJeli MATIX MpOW3BORHbIX CYHKUNU UW B OT- 
KpbITOH oOnacTu G. 


Or6pacpipat B (3) ocratounpit unex RO), mperctaBrsiomntit BeJIMUHHY, 
MaJlyi0 10 CpaBHEHUIO C OCTaJIbHbIMH YWIeHaMM, MOsIYYHM pagHOCTHOe ypaBHe- 
HMe, NPHMeCHHMOe JIA MpPOWSBOJbHOrO Y3Jla KBapaTHoH cerKu. Tlompsyacp 
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, 


| 


9THM YPaBHEHHeM, MO?KHO OMpeeMTb pH 3aaHHbIX 3HAUeHHAX W Ha rpa- 
Hue P npnOnuxKeHHble 3HayeHHA PYHKILMM W BO BCex y3slax ceTKu O6macTu G. 
IIpupeyem 3Hayenua Kospputnentos b) ja pala wacTHplx csyyaes. 


Petite 1 (i =", 2,4, 5:6, 7,8), 
b= 0, =, (1+ t5) (1+ 2ts+ 34%) 9; 0, = 0) = 34, (1 +45) (1 + 22) 9: 
Oop 10, = otal + ts) (42s) 0; bo = ts (02) p, (4) 


6 


p* = (1+ #5)(1 + 2t,) (3 + ty + 642). 


i 


SanulleM 2TOT cyyali cuMBosMuecKH: (f3; 12345678), roe undpr o6o- 
3HayaloT HHeKchI Koadpulnentos OU’. 
Daipcrysaes: 2) fee 1% li == 10.2, 3, 4,16, 7, 8)08) AS eet 
(i = 2 Oe Sees Ver od) Es ei eal ren (ede @ eee) KOIPPuUHeHTHI 
b, momyyatotca u3 (4) sameHoli f; Ha ts, ty, tg COOTBeETCTBeHHO HM Mepecta- 
HOBKOU HHACKCOB Y COOTBETCTBYIOWIMX KOSPPuIMeHTOB CJleAyIOULMM O6pasom: 
(t;; 21543876), (t,; 12678345), (ts; 74825613). 

Re aenly == le ey a (eel MOREA OORT 8) 


b, = tts [2 (1 + 2t3) (1 —?ts) +1] 9; b, = fst, [2 (1 + 2ts) (1 —?ts) +t] 9; 
b, = 3f,(1 + t,) 1 (1 + 2/5) 0; b, = t3tst0; b. = 3f3(1 + ¢5) + (1 + 22s) p; 
b, = ts3ts(1 + ts) * (hats) (203); b, = tsts[2 (ts 4- 5) — 8fgts + 4-+7]p; 
b, = tgts (1.4 ts) * (1 + 2¢5) (L + 212) pe, t=3 (22 zie i?) + 6fst5 (ts + ts); 
p4 = 3 (ts + te) (1 + 8/22) + 6 (22 + £2) (1 + 2tsts) + 
+ 2Qtot,(2 + ts + t; —4tots). 


CumBoumuecku: (f3, ¢5; 12345678). 

Given O) te ls Wesel s Eyer UE == 7S) eg eee 
ee (ee te? oy 4 Ge A) 8) toe, teeel, i, el (baer Oma 
mosyuarorca “3 5) Np MOMOMIN CeLYIOWeH CHMBOJMYeCKON B3anHcH: (f3, Lo; 
47316528), (ts, t5; 74825613), (¢¢, fs; 12678346) coorpercrBeHHo. 

Sameuvaune. B ciyyae m= 4 nowyyeHHOe OMMCaHHbIM MeTOROM pa3sHo- 
CTHOe ypaBHeHHe, MorpelliHoctb KOTOporo uMeeT NopaAyoK A’, coBpnayaetT c 
YNOMAHYTHIM BbIWWe 5-TOUeUHDIM ypaBHeHHeM U3 (°). 

3°. IIpumep. Ilycrp rpeOyercs nalira pemienue u(x, y) ypaBHenusa (1) 
BHYTpH ausuca x? + 4y? = 1, yaoBmerBopsioljee Ha Tpanule YCJIOBAAM: 


somaers Z , 
uel V1—-* cosl/a nx, O<y<0,5; 
“= e—/*Vi1—- cos/anx, —O0,5<y<0. 


B cayyae 4 =0,25 monyyaem cyleqyioulne pe3yJIbTaTbI: MaKCHMaJIbHaw 
aOcouOTHad MOrpeuiHOcTh MpuOsH2KeHHOTO pelleHuaA, MOmyueHHoro No dop- 
mye (3), panna 0,00004163, no copmyse ua (*) paBHa 0,00526489, npu 
cHoce rpaHHUHbIX 3HayeHHH uo KojmaTiy paBHa 0,01377818. 


IJocrymua1o 
16 VI 1959 
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Jloxxann Akagemun nayk CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


nN. MW. KOPOBKHH 


EMKOCTb MHODKECTBA HW CHHIYJIAPHbBIE PYHKWMU 
(IT pedcmaeaeno axademuxom B. H, Cmupnoeoim 2 VII 1959) 


Ilycrb (x) — HeyOpiBatoulat Ha oTpeske [—1, 1] cunrynapnaa cyHK- | 


nus, i {p’ (x) > 0} =0. Tlyers, ganee, Bp = —1<a,< 8,. - <= Ba < Opie 
ea Agee > [pst Gel eee Be [Be, %r41]. PaccmorpHM BCeBO3MOKHBbIe 
k=1 (2=0) 


MHOKecTBa A,, CocTOAUIMe M3 2 OTpesKoB, 0O< mAn,=q< 2, HU NONOKUM 


int \ d(x) = An(q). (1) 


mAp,=G Bp 


Xopoulo H3BeECTHO, UTO BemHUMHa A, (¢) +0, Korgqa N—- oo. 
PaccMoTpHM Tellepb BCeEBOSMO2KHbIe MHORKEeCTBAa Ap, EMKOCTb (TPaHC*UuHHT- 
HbIH QMaMeTp) KoTOpBlxX C(An) = q <c([—1, 1]) = 1/2, H nonoKNM 


int | dg(x) = 8, (9). (2) 


c(An=) Bn 


B sTOH SaMeTKe YCTaHaBJIMBaeTCA HasIMUHe CHHIYIApHbIX (yHKUMH, aA 
KOTOPBIX IOCJeAOBATebHOCTS 6, (9) OrTPaHuyeHa CHH3Y NOJOXKUTEIbHBIM UGHC- 
JIOM IIpH BCAKOM g < 1/o. 

IIpeqBapHTesIbHO PaCCMOTPHM HECKOJIbKO BCMOMOrAaTeJIbHbIX COOTHOMeHHH, 
OTHOCAINMXCAH K €MKOCTH MHO2KECTBA. 

Jlemma 1. Ecau Fy, Fy. — oepanuuennole samKHnymole mnootecmea nao- 
CKOCMU KOMNACKCHO2O NepemMeHHO20 Z U emKOCCMbo mHOdCeCmea Fy nonoogzcu- 
meabna, mo 


CPi ts) etry Pd, (3) 
ede d—Ouamemp mxroocecmea F,+- Fy u 
ro Ind — In [c(F)] 
e~ Yind—In[e(Fije(Fa)] * (4) 


JLokasatTenperso. [lycrb pp H gn—Uemble NONOKNTeMDHbIE YWHCNa, 
Po+Qn=N, Pr/n—s, 0<s<l. O6o3nauaa uepes T,(z, F) mnonvHomsl 
UeOpuena, HaHMeHEe YKJIOHAIOULHeCH OT HYJIA Ha MHOxKecTBe F, mon02%KHM 


Tn (2) =-Tp, (2, Fi) Tq, (2, Fo)- 
imeem 


Mn (Fy + Fy) = mex | Taz, Fait Wee | tn (2)| = 


= max {mes ane eyes max | tm (2)\ : 4 65) 


YUHTEIBan, YTO KOpHH TosnHOMeB Uedsnmesa T,(z, F) upunaysexat 
BIYKJIOMY MHOXKecTBY, cosepmatiemy F, HaxoquM 


max | tn (z)|<max|Tp, (2, F1)|d™ = mp, (Fi) dam; (6) 


max | rn (2) |< fit, Aha a (7) 
Hi3 coornomenuit (5), (6), (7) H cooTHomeHusA p,/n—>s nomyuaem 


e(F,+ F,)= lim Ym, (F, + F,) <max {[e(F has (ce Fa 


nh >Co 


Orcioga, ecum c(F\)=c(F2) =0, To c(F,+ F,)=0; ecan c(F,)~0, a 
a(F.) = 0, to c(F, + F,) =c(F)); ecan xe, Hakonell,“c(F, Y= 0 nc Fs) ==0, 
TO, NOJiO*KYB S—p, Mbl NOMYIMM B TocweqHeH durypHoH cko6OKe paBHle 
qucla H JIeMMy. 

Caeactspue. Ecun c(F,+ Fo)—c(Fi) >> 0 um gMamerp mHoxecTBa 
F,-+- F, ne mpernocxoyur d, To Haliferca nomoxKuTenbHOe dHCIO e(A, d), 3a- 
BUCHINee TOJbKO oT A MH d w He B3aBuCAee OTCTpoeHuA MHOxecTB F, u Fo, 
Takoe, 4TO OyfeT cNpaBeIHBO NepaBeHcTBO Cc (F;) >e(h, d). 

Jio cuX Op MBI H3y4aJIM CBOHCTBa @MKOCTH MHO2KECTB, paCIOsO%KeHHbIX 
B KOMIJI€KCHOH mocKocTH. B fambHeliueM OyqeM CUUTaTb 3TH MHOxKeCTBA 
pactiooxeHHbIMH Ha oTpe3Ke [—1, 1]. Juamerp Takux MHOxKeCTB He Mpe- 
B30 eT 2. 

Ilyctb F,— tlepeceyenue mMHOxecTBa F uw orpeska [—1, x]. Tlonomum 
f(x) =c(F,). Jlerko Bugetb, uro cyHKuna f(x) He yObiBaeT Ha oTpe3Ke 
Bee aida) U,. | CYS ee). 

Jlemma 2. Ecau An, By — mnoocecmea, ommeuennole 6 Havane 3aMemKU, 
€(A,)<c(F)—, }>0, mo 


re (F, 2) < | 


Bn 


df (x) = F (41) + >) AF (%e4+1) — F (Ba)}- (8) 
k 


=1 


Moaxasarenbpoereo, llosoxum Fy, == FA, FoF Bs, Fog = Fal ae 
g(x) =c(F, + Fs,,). PynKkuua g(x) MOHOTOHHO BospacTaeT Ha orpeske 
i—J, 1], g(—1) =c(F:), g(l)=—c(Fit F,) =cdF), “ mocroauHa -Ha.Kaxk- 
NOM OTpe3ke MHOxeCTBA An, TaK KaK Ha 9TOM OTpe3sKe HET TOK MHOXKE- 
ipa Fy; g(a,)—=g (Be). Tak kak FyCAn, To g(1}—g(—!) enced 
E-¢(F,)>c(F)—c(An) >h>0. Ecan X)—ToWKa, B KOTOPOH g(x) = 
=c(F,+ F, x,)=c(F)—N2, 10 (Fy + Fo,x,)—¢ (Fi) > 2. Orciona 4u 
nociequero cneyCTBHA 3akKsHOUaeM, YTO C(Fo,x,) > e(A/2,2) > 0. Tem Gonee 
Be) = 0(F.) S0( Fa.) e022). Eean xo<o, 10 fale i Ge 
>e(h/2, 2), w memMa fOKasaHa. OctTaeTca, clleJoBaTebHO, PaCCMOTpeTb 
rOT culyyali, Kora Be < XK Me41. ycis AH =F [Xo, 44]. B cuny memmpr 4 
a3 (1), HMeeM . 
| CCR Art) eta Rerhiths 

ope ere) 


IIpHHuMaad BO BHAUMaHHe MpHHATbIe OOo3HaYeHUA, MOJLYYHM 


f(a ) we im (Opa ) r . f (Xo) Oo : ary 
i oe eee g Ai a i (e441) 7 i (Xo) a g (Xo) {2 (+1) fo) (Xo)}. 
Tak Kak f (4) > e(s/2, 2), @(%) <g(l)—e(F), 70 


Malan es)) Se 
f (cons) — P (ay) > Ca (ares) ~ 8 (%))- 
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oe 


floqo6ibIM »Ke O6pa3QM HalieM 


i 


: ey SON a? : Lape 
} (242) —F (Bes) > A Cg (@n42) — 8 Bena)}, 


FI) =F bn) > AE fe (1) — 6 Gn}: 


[IpunumMaa Bo BHuMaHNe, uTo c(F)<c([—l, 1])=*/e, F(%) Sf (Be), 
&(%-) = F(Be), UW CKNAaybIBad NocWeqHWve HepaBeHCTBa, Hav leM 


Sif (ea) — FG} + £1) FG) > 22(4,2) 0) — ee) = 
i S==k : 
= 2 (+, 2) {c(F) —e(F) it > E nes, 2). 


STUM 3aBePLIeHO OKa3aTeJIbCTBO- JIEMMBI. 

Ilyctb A, vu B,—MuHOxwKeCTBa, pacCMOTPeHHble B MpebIAVUeH JIeMMe, 
(An) KY2—k, > 0. OynKun0 p(x), MOHOTOHHO BO3pacTatollly!o Ha OT- 
peske [—1, 1], Ha30BeM TMPpaBHAIbHOH, eCaM AA BeaxKoro } > 0 Halzer- 
ci 6 > 0 Takoe, 4TO OyyeT BepHO HEpaBeHCTBO 


| dp (x) 8 =8(n). 


Bn - 


Teopema. Cywecmeyem npasuronan cuneyAApHan bynkyusn ¢ (x). 

Toka3zsateapcTso.. ,llyem F,C F,C.. . — nociesoBaTenbHocTs 
3aMKHYTbIX MHOKEeCTB Mepbl HyJb, F, C [—l, 1], aaa KoTopprx c(Fn)— 4/2. 
CyulecTBoBaHve TaKHX MHOXKeCTB YCTAHOBJeHO B sieMMe 3 H3 (1). TlonoxKuM, 
KaK H B fpedbiqyuleH jiemMe, fe (x) =C(Fe, x). BaxkHO 3aMeTHTb, UTO CYHK- 
ua fp (x) focTrotHHa Ha KaXKJOM HHTepBasle, MONOJHUTebHOM K MHOKe- 


loo} 
CTR Fyn Ly Cle. ge DF: u E,=[—l, |J—£, mE, = 2. BuGepem nocae- 

k= 
OBATeJIbHOCTh 3A8MKHYTHIX MHOM«KeCcCTB R,C ReC..., RyzC Ey, mR,z—>2} 
H OOO3HAYHM Yepe3 0, paccTrosHHe OT MHOxecTBa R, MO MHOXxecTBa Fy. 
Tloc1eqOBaTeAbHOCTh © MOOMKUTEMbHBIX UHC On MOHOTOHHO CTPeMHTCA K HYJIO. 
Tlono2K uM 

lee) 


© (x) = Ss! Pel (x) 


R 
R=1 2 


“cHO, uTO (yHKWHA O(x), KaK CYMMA PpaBHOMePHO CXOAAUWerocA pAya MOHO- 
TOHHBIX (fe (0) = 0, fr(1) <2) @yHkuuii, MOHOTOHHA. 

TlokaxkeM mpexe Bcero, ¥TO PYHKWHA (x) NpaBusbHad. JlelicrBuTenb- 
HO, lycTb 4 >Q, BniOepem mHomectBo F,,, €(Fm) > Yo.—r/2. Torna, B Cm 
JY MpeWbiqyuyeH JIEMMBI, 


\ o(3 Bae 2 
Nato \ 


Pm A 
dfn (x) > Fe (F.2)= 80) =8 >0. 


ym 


fA , By 


Octaetca moKagaTb, 4TO ~(x)—cuHryApHad dynHKuua. C sto wenpto 
DOKaKeM, YTO MpOM3BOLHad PYHKUMH — (xX) He MOMKET ObITh NOMOXRUTeMbHOH Ha 
a 


a >. 
MHOMKecTBe E, = » Ry, ME, = 2, B camo gene, ecnn xG Ey, TOxE Rg, Rs. 
R=] 
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VMmeem 


@ (x + pp) — 9 (x) as Pr fg (Sar Pe? =ahe ) a Pr Cell) owe G2) 


n | t : 
Pr jar Pr nak Ne Pr 


Tak Kak paccTOAHHe OT TOUKH x Wo MHOxKecTBa F,, n<k, we npeBocxoyut 
paccTOAHHA OT MHOmKecTBa Ry Oo MHOKeCTBA Fre, TO fn(x + pe) = fn(X), 
n<k. Cnefopatenbuo, paBHa HVsIO MepBad CYMMa mpaBou uacTH MoceL- 
Hero paBeHCcTBa. SameTuM Teneph, UTO 0 < fr(X) <fr(1) = c (Fr) Se ({[—], 1]) = 
ae fo, A On pr, > Rk. Suara, 


PE te yam x { 1 — o(x+p,)— 4 (x) 


th Se ae ry yliiaa ==) 


; n=k+1 k->00 Pr 


Virak, mourn serony 9’ (x) = 0, u Teopema oKa3aHa. . 


OrmetTuM elle, 4TO TeopemMa He wMeeT MecTa, eCiH (x) —yHKUHA 
CKAUKOB. | 


MockosckHlt ropokcKoll mefarornuecKHii HHCTHTYT Tloctymuo 
um. B. IJ. TloremKuna | BOP AVIS LSE 


UMTHPOBAHHAA JIATEPATYPA 


1T]. 1. KoposxKun, Yu. san. KaqMHuurpagcK. neq. HHCT., B. 5 (1958) 


Jloxaayn Akayemuu nayx CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


B. fr. JIEMJIEMH 


JIOKAJIbBHBIE ILEHTPC-MIPOEKTHBHbIE [MPOCTPAHCTBA 
JIM@PEPEHILMPYEMOFO MHOFOOBPA3HA UH OBbEKT 7°, 
ONPEJEJIAIOLNWH AHBAPHAHTHOE J\M®dEPEHILMPOBAHUHE 
B APOBHO-JIMHEMHOM FPYMMNE 


(II pedcmaeaexo axaéemukom H, IT. Tlempoecxum 3 VII 1959) 


1. Caaxxem c Kaxkgolw Ttoukxoh M n-mepHoro Auddepenuupyemoro MHOrO 
26pasua {V"} WeHTpo-mpoeKTHBHOe MpocTpaHcTBO {P"} Toro »%e 4Mcna H3- 
MepeHuli HM soTpeOyeM, 4TOObI MpeoOpasopaHHne JIOKaJIbHbIX KOOP] MHATHBIX 
CHCTeM 

xe — xe (x‘) 


B Juddbepenuupyemom MHoroo6pasun {V"} Beko 3a coOoi WeHTpo-npoeK- 
THBHOe MpeoOpas0BaHHe 


ee 
Ox uc 
ue’ = aches Spee ae rae (1) 
Oiierdal pe 
Ox A 
Set Se ee eee sil 
(w+) ax! a 


KOOpauHaT (u’) B mpoctpaHcTBe {P"}. 

IIpu 9TOM, KaK JierKO yOeqHTBCA NyTeM HellocpeycTBeHHOM NpoBepKH, 
I\eCHTPO-IpOeKTHBHOe MpeoOpa30BaHHe, COOTBeTCTBYIOUee CYNepNOsHIMH ABYX 
aHHbIX MpeocOpas0BpaHu JOKAaMbHbIX KOOPAMHAaTHbIX cucTem B {V"}, coBna- 
qaeT c cynepmo3viveli WeHTpo-mpoeKTHBHEIX MmpeoOpasoBpanuit B {P"}, cooT- 


BeTCTBYIOUINX JaHHbIM Mmpeo6pa30BaHuam B {V"}. 
Beluncaaa mpousBogznyio (1) npw u=O0, nonyuaem 


du’ ox! 
— =F 5 
Ou! u=0 ox! 


HM, CJI€QOBATeIbHO, 3aKOH NpeoOpasoBanna (du‘),—) COBMaqaeT C 3aKOHOM mpe- 
oOpasopanna dx’, a OnarofapAx STOMY NMOABJIAeTCA BO3MOXKHOCTb OTOKECT- 
BHTb (du’),—) = dx’. 

2. Jloxaxkem Tenepb, 4TO NpOUsBOAHbIe AKOOMAaHA IeHTPO-npoeKTHBHOrO 
npeoOpasopanua, HHAyuMpyemoro B {P"}, copnaqdior npw u=O0 c npons 
BOAHEIMH AKOOMaHA NpeoOpasoBaHHNA KOOPANHAT AuddepeHuupyemoro muHoro- 
o6pasua {V"}. 

IIpexye BcerO BbIYHCJIMM SKOOMaH JpOOHO-JIMHeMHOrO mpeoOpasoBaHHA 


Cm 


i eee a, 
u buh A 4° (2) 


Jl aToro Bocnoumb3yemMca cucTeMoli 


a2 uP” 
(du*)? 


, O1n det 
vy 


ouP 


(n+1) uk 


ou™ 


our 


ou" 


_ koTopad nmosyuaetcA U3 MpHBeqeHHOH cCucTeMbI uddepenivabHbIxX ypaBHe- 
HMM Apo6uo-MHeHOH rpynnyl 


, 


i , Oln det du" . OIndet ou" 
dru? ar Al du? Our : 4 Ou? Ws (3) 
ou!dut ‘at ana du® ' (n+1) aur dul 
mpu j= m Koropaa jaer 
a In det || dtu = 204 eh bp — ap ba) uP + ah 
| eur oa. neo (du*y? = n+1 (6,7 a 1)8 ” 
our (bu? aL 4)2 
Dp 
i lg? i SSS SE 4 
Ob) stra (4) 
Orcioya 
; our Cc 
HO 
iy 
det (42) |= actor’ 
u Uu=9 
H, CJleOBaTeJIbHO, 
det dur” = det ll ar" | 
| eet abet payee © (5) 


Ecau Telepb BMecTo mpeo6pa30BaHna (2) paccmorpetp (1), TO paBeHcTBo (5) 


HacT 
a 
Get Ox 
Ou" Wu ext 
| wu 
Ae 0 In det Ox 
4 4 
(it 1) ox? 
WM, CJI€EMOBaTeJIbHO, 
, jae 
a det || 04 Briere 
Our ox" 
k k 
ou aus Ox 


n-+1 


3. IIpeqnonoxus B (2) (u") MeKkapTOoBbIMH KOOpAMHaTAMM HM BBISHCIAA 


KomnoHenTs! (I = V%;), ompeyersmiome mapauiesbHoe nepeHecenue B adpipux- 
HOM MpocTpaHcTBe, B JPOOHO-sIMHEliHEIX KOOPAMHaTax (U’) OyeM MMeTb: 


r OxP G2xP 
ik ax?’ axlax® 
WJIM, YUMTHIBaA (3), 
# r 
Oo inder |e a Indet ||. 2# 
| p 4 ou" 
ieanys k t Oe T j 
(n+ 1) au (ae 1) Ou 


259 


HM, HakoHeil, B cuay (4), 


4 p p 
Ti, = — ——_ (8jbp + 826)). (6) 
ik bw? 44 (0;0% + i) 
4. Ecnm wa muoroo6épa3un {V7} sagan OTHOCHTeIbHBI CKalAp a = a(x") 
Beca e€WHHNAa, TO MO HeEMy MOKHO MOCTPOHTb OObEKT 
4 sp 9 ina il pdlina 


Oe pe a) es 
Tie (ED) oe® T (0) * axl? 


OnpeyeAIOUMli UHBAapHAaHTHOe AudsepenMpoBaHve B A poOOHO-JIMHeEMHON rpyn- 
me (*). 

Tlokaxwxem, 4TO Raa KaxgoH toukn M ynccbepenuupyemoro MHorooOpa- 
gun {V"} Bcergla MO%KHO MOMOOpaTbh TaKoe WeHTPO-MpoeKTHBHOe MmpeoOpa3soBa- 
HHe KOOpAMHaT 


ee — eee 
Dae ant j 


npn KoTopom ¥4f,,,(M) = 0. . 
JleficTBuTesbHO, TO CKalapy @ = a(x‘) MOXKHO MOCTPOMTb BeJMUnHY 


A = ) (7) 
a 1 sae yt 
f (a+1) @x9 / 


KOTOpad Tp mpeo6pa3so0BaHHn (1) H3MeHAeTCA MO 3AKOHY OTHOCHTEJIbHO CKaq 
Japa Beca eHHHWa HW KOTOPaH YOBJeTBOPAeT yCJIOBHAM 

OA 

A| —; 

Ou 


= a, = ss 
9 u=0 ax® 


4= 


BenmanHbl (7) JaloT BO3MOXKHOCTb NOCTPOHTb B JIOKaJIbHOM IeHTPO-IIpo- 


€KTHBHOM mpocTpauctpe {P"} cpa3HocrTb (6) B BHae 
re, us 1 i ( i x) me) a ( i 6 ae 
_ a Ola Te j (n+ 1) axt (a+ 1) axl 
(n+1) @ax4 
npvyem Tf, |,—9 = 1h, (M). 
Ecam Tenepb clelaTb mpeo6pa3s0Bpanue 


; 6 


geF = ? 
— dlna 44 
(2 +1) ax |u 
TO %_,{M) = 0, Tak Kak KOMMOHeHTE! OObEKTOB Pe, 1%, MpH Mpoouo-sn- 
He€HHbIX MpeoOpa3s0BaHuAX H3MeHAIOTCA MO OMHOMY M TOMY 2Ke 3aKOHY. 


Takum o6pasom, Ha {V"} Bcerga MOxKHO TyTeM [poOHO-sMHeHOrO Mpeocdpa- 
30BaHHA HaHTH Taky!O CHeTeMY KOOPAMHAaT, ITO B JaHHOM TOUKe WHBapHaHT- 
Hoe JudPepenyupoBanve B ApoOHO-NMHeHHOM rpynme coBmayaeT c OOBITHDIM 
AudpepenuupoBannem. 

SaMeTUM B 3aKJIIOUeHHe, TO vf, UpM mpeoOpasopaHuAX KOOPAMHAT C HO- 
CTOAHHBIM SAKOOHAHOM H3MCHAIOTCA MO TEH3OPHOMY 3aKOHY, HU, CceqoBaTesb- 
HO, HHBapvaHTHoe AudpepenuupoBanve B JPOOHO-AMHEMHOU Tpynne copnayaer 
B JaHHOH TouKe M c o6pluHbIM AudpdepeHuNpoBaHHeM He TOJbKO B Hafijzen- 
HOH BbIIle CucTeMe KOOPAMHaT, HO M B JMOOOH Apyroi, nomyyueHHOH U3 Hee 
TYTeM peoOpasoBaHuA C NOCTOAHHbIM AKOOMaHOM. 


Mockosckuit roposxcKolt Meqaroruueckuit MHCTHTYT Tloerymusto 
uM. B. II. Tloremxuna 26 VI 1959 


UMTHPOBAHHAS JIATEPATYPA 


1B.T. Jlemaeiu, TAH, 128, Ne 4 (1959). 
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Jlokaann Akanemun Hayk CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


B. T. MA3bA 


O PEWEHMH 3AQA4H JAPUXJIE [JIA YPABHEHHM 
3JIJIMNTHYECKOFO THMA 


(IT pedcmasaeno axademuxom B. H. Cmupnoseim 8 VIT 1959) 


1°. Ilyctb B orpanMyeHHOl 3aMKHYyTOH O6macTu Q n-mepHoro SBKMLOBa 
MpoctpancTBa C [Baxbl KyYCOYHO HempepbiBHO Auepesyupyemol rpann- 
nel F gqano simunTuyeckoe ypaBHeHue 


n 
(a) Ou 


mus Dy xe (ay ( () 5) + You Degerk 00) Peat (a) (1) 


Mpi npegnonaraem, uro cpyHkuun a,j, b;€C' (Q), c€C(Q) u ato (pop- 


Ma > Qj jh ih ; YMOBJETBOPACT HEPaBeCHCTBY 
é, j=1 


5 Ajj jj > pr? Sy a2, w*=const > 0. (2) 


al 
EEO INSEL pemeHvem 3afaun J[upuxsie B me Ha30BeM (pyHKILHio 


u(x) E wo (Q)N WY? (Q) (l< “Pp <co), KoTOpad YOBNeTBOpAeT NOUTH BCIOLY 
ypapueunto (1). B gambHelimem uepes * Oyyem o603Ha¥aTb NMepBoe coOcTBeH- 
Hoe YnCIO ONepaTopa 


Bus — 3} ae (auled 35) 


Ayia 


onpeyesieHHoro B KJlacce Ww? (Q). 
Teopema 1. Ecau 6 o6aacmu Q npu nexomopom a €[0, 1] cnpaeedaueo 
He paeeHcmeo 
n 
— 06, (x) 
a t 
4a (1 — a)? —e(x) +4 ix, 


t=1 


x == CONS 0) (3) 


u dyaKkyua f(x) E Lye (Q), mo pewenue u(x) sadauu J[upuxae 6 Wee 
yooeaemeopsem Hepasencmey 


4 
SB 


eye (2): (4) 


Ecaua=0 uaua—1u ~2=0, mo oyenka (4) ocmaemca cnpasedaueott, 
HO C Opyeolt KONCMAaHMOL. ; 
Viz ouenxu (4) u nepapeuctga A. H. Komesesa (*) 


[by oye SC UHHH + Flea) (1 <P <2) 


| e ee (Q) 


HEMOCPeTCTBEHHO CJIe Ayer. 


iw) 
ot 
~l 


Teopema 2. Ecau @ o6aacmu Q npu nexomopom « €[9, 1] cnpasedauso') 
Hepaeencmeo (3) (npu a=O0 uau a=1 OonycKaemca make, 4mo x= 0),4 
mo Oas pewenua sadauu J[upuxae u(x) € We (QY (l= p40) cnpasednueay 
anpuopHad oueHKa 


L4lpera SCM \L@)- (5)} 


SameuanHnue. M3 omenkn (5), Kak H3BeECTHO, CeMyeT CyleCTBOBaHHe Hy) 


(2) ei I 
eJMHCTBeHHOCTD pemlenna sagaun Jlupuxne B Wp,o. Iipu % = | Teopema, 2! 
YCuJIMBaeT JOCTaTOUHIIt MpusHaK eAMHCTBeHHOCTH, AoKasaHHBi [InKkapom (*):' 


n ab. 
cy —$ YE <0. 6). 


= 
: Ox; 
£=1 


VispecTuble yCAOBHA CYULECTBOBaHHA HM CAHHCTBEHHOCTH peryJIApHoro pe-} 
0b; (x) 
menus: ¢(x) <0 (Mapa (?)), e(x)— >) Fa 
Z 
JIAIOTCA MIPeNeMbHbIMM CIyYaAMU MmpH3Haka (3). | 
S3ametum, 4To ecau Q.—eolnyKaaa n-mepHan oO6racme u dynKyuAn u(x) Ee 
EW, (Q) (p> 2), mo umerom mecmo oyenku: 


<0 (JImxtenmtretin (*)) — aB- | 


[\\eel* eradia taal <(E)VAteegar Walesen S51 A4ba an 


ede A—onepamop Jlanaaca. 
2°. PaccMoTpHM HesMHelHoe ypaBHenue 


Nu = p(x; u, uy,). (8) 


Hsyyennto sagaun JIupuxie qa ypaBHeHuii Tuna (8) mMocBALeHbI MHOrce 
yvcleHHble padots*. B (°) B. B. Hempmikuit paccmaTpuBal ypaBHeHne 


Au = 9(x1, Xg, U, Ux,; Ux,) (9) 
B cJlyy¥ae JocTaTOuHO MaJioH o6macru. Huxe cbopmMysupyrorca HOBbIe Teope- 
MbI CYINECTBOBAHHA WH e€HHCTBEHHOCTH. 


Onpegenenne pemenua B WS, sanauu JIupuxse yaa ypaBuenusa (8) co- 
xpansetca. 


Teopema 3. IIycmb qgynkyua 9(x; u, uy) 6 (2n + 1)-mepHott o62acmu 
XEQ, —0co KU, Uy,..., Un << co NeNpepoleHa u YOoBAemeopsAeM YCAOBUIO 


9(% ut) —@ (4; 0, OV<Mo(u—2) + YM, |u,—2,| npuudo, (10) 
y=1 


20eM, = consti(y=0F 1), aon); 
Toda: 
1) ecau My<0, mo s3adaua J[upuxae Oana ypaenenusn (8) umeem ne Goaee 


odHoeo pewenun 6 We, npu docmamouno bonouiom D3 
2) ecau My, >0 u 


1 1, 
h> M? £ (daa) (11 
yv=1 


* CnMCOK JIMTepaTypbl 10 STOMY BOMpocy MOxKHO HailiTu B (5, §), 
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ede \” — naumenomee cobcmeennoe uucao onepamopa NR u w— nonoscumenbnan 
nocmoAnHad Hepagercmea (2), mo sadava J[upuxae Onn ypaenenun (8) umeem 
He Oonee OdHO2o pewenua @ W, (p> 1). 


Sameuauue 1. Hepapenctgo (11) wenb3a yayumurp IIpHcoeqMHeHHeM 
3HaKa PaBeHCTBa, TaK KaK, HallpuMep, 3aqaua 


Ru=Mu, ulp=0 


MMeeT O€CKOHeYHO MHOrO pemeHuit. CreqoBatenbHo, Koxbpuunert 1 npu Mi? 
ABJIACTCH TOUHBIM. OfHaKO Hen3BeCTHO, MO2KHO JM OcaOuTb ycmoBue (11). 


n 
Creqyiouui mpuMep nmoKaspiBaer, uTO KosdpHUNeHT mp > (> me)" He 


v=] 


4 
MOXKeT ObITb MeHbIUe eM ee 


IIpumep. Sagaya J[upuxse qa ypapnenna 


n 


n 
<1 a! 
Au — 2n*e ae i (te? 2 + n—nes] eae) 


v=7 V==] 


ecw I’—nopepxuoctb n-MepHoro KyOa 0O<x,<1, wMeer HerpHBHanbHoe 
pelenne 
nae: 
TE : F 3 
_ u(x) = exp fe Ya] SU Bigg ASIA 
v=] 
HO TIpH MasIOM © HalifeTcA Takoe JocTaTOuHO Mawloe 6 > 0, 4TO BHIMOMHAeTCA 
HepaBeHCTBO 
nl fl n "/s 
itis ve veel We 2 
b> Mt asics (Ba) 
v= 


SameuanHne 2. Pa3gnnunble cnoco6bl OleHKH A” CHY3Y MO3BOJIAIOT JerkKO 
BbIBeCTH M3 HepaBeHcTBa (11) TeopembI eAHHCTBeHHOCTH pelwieHua 3aqaun J[n- 
puxJe TA OOsacTel, «MaJIbIX» B pa3JIMUHbIX CMBICJAX. 

B uacTHocTu, Jia ypaBHeHua (9) RocTaTOUHbIM NpH3HaKOM eMHCTBeHHO- 
CTH SABJIACTCA HepaBeHCTBO 

She 4,804n'/2 
1 Q\1 ? 
2M? + (M?-+ M3)? 
rye S—nuaoujatb o6sacTu Q. Sto cueqyeT H3 MHHMMAJIbHOrO CBOHCTBa Mep- 
BOrO COOCTBEHHOrO YvCsa KpyroBolt MeMOpauHbl (‘). 

3°. IIpu 6omee 2%eCTKUX MpesMoMORKeHHAX MOKHO MOKaBaTb TeOpeMy cy- 
WeCTBOBaHHA JIA ypaBHeHua (8). 

Teopema 4. Ilycmo @ynkyua 9 (Xx; U, Ux,) 3a0aHa, HenpepeieHa U ydoE- 
aemeopnem ycnoeuro JIuniumuya 


lp (x, u, Uv) — (x, v, v,)|<M,|u—v| + > M|u—o], 


v=1 


2de My, My,..., Mn—Heompuyamenronole nocmonHHele, 6 oOAacmu xe, 
— oo <u, Uy < oo U Cnpasgednueo HeEpasercmeéo 


Toz2da pewenue 3adauu Jupuxsre 6 Vv? OAA ypaeHenun (8) cytuecmeyem. 
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JI ypaBHeHHa 


— Au= 9(%; 4, Ux Uxpx,) Ort 2a dl... 2) (12) 


MMeeT MeCTO CJlelyloulaa 
Teopema 5. /Tycme Q— evinykaan o6aacmo, PyHKYyUA O(X; U, Uy; Unu) 
HenpepoleHa tu yOosreméeopsaem ycaoeuro J/lunuuya: 


| P(%5 Uy Uy} Uqu) — P(X 0, V3 On) I< 
n nl 
Mo (uO = >) M, | uy — 2. | + > May | Uni — Onu |, 
1 Tn EL 


2de My, M,, Mi, —neompuyameaonole nocmosnuole, @ obaacmu x€Q, 
— oo <u, Wy, Un» <0 WU CNhpasedaueo HepaseHcmeo 


nm \ */2 
M (3 ut) : i 
v=] 1 


N, U=1 


Toeda pewente sadawu JTupuxae @ WS, daa ypaenenus (12) cywyecmeyem 
u eCOUNCMBEHHO. 


JleHHurpalckuli rocyapcTBeHHbI YHHBepcuTer Tlocrynuso 


uM. A. A. )Kaanopa 9 VI 1959 


UWUMTHPOBAHHASA JIATEPATYPA 


1A.U. Komeaes, Yen. matem. Hayk, 13, B. 4 (82) (1958). 2 E. Picard, Traité 
d’Analyse, 2, 1905, p. 23—24. % A. Paraf, Ann. Fac. Sci. Toulouse, 6, 49 (1892). 
“*L. Lichtenstein, Encyklmath: Wiss) 2) Teil3) H. 8, 19245 > Be 8B) Hee wenn 
K HH, Matem. cOopu., 1, 4(1936). ®K. Mupauya, YpaBHeHna c uacTHbIMM NpOW3BOAHBIMH 
gumunTuyeckoro Tuna, 1957. *G. Faber. Sitzungsber. math.-phys. KI. Bayer. Akad. 
Wiss. Munchen, H. II (1923). 
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Horsaye Akagemun nayr CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


A. Jl. OHWULHK 


O BK JIIONEHHAX MEXKAY TPAHSATHBHbIMM KOMMAKTHbIMH 
rPYMNMAMH MPEOBPASOBAHHHM 


(IT pedcmasaexo axademuxom Il. C. Anekcaxdposeim 3 VII 1959) 


Iyctp © —cpasnaa KoMnakTuas rpynma JIu, rpan3uTmBHo u adbeKTuB- 
HO JeficTByollad Ha MHOrooOpa3suu X. Samaua, KOTOpad pelliaetca B Ha- 
cTosmlel paOote, cocTouT B TOM, 4TOSbI HaliTH Bce nogzrpynnp &, rpan3u- 
THBHO JleicTBywulwe Ha X. B paoore (') sta 3aqaya Opla pemwiena B TOM 
YacTHOM calyyae, Kora rpynna@® npocta, a ee cralHonapHad nogrpynna aB- 
asetca AR-noarpynnon. 

Ilyctp © —uexotopas rpynna;®’ u @’—ee nogrpynnp. Mobi 6yyzem rozo- 
putb, uto Tpolika (G, G’, @")apunerca pa3s 10 KeHHEM, eCIM KarxKgBI 9aue- 
MeHT g € GnpesctapuM B Buje g = g’-g", rae g’ EG’, g’€ GB’. Tpottka (G, G’, 6’) 
ABIACTCA PassORKeHHeM TOra VW TO/bKO Tora, Korga nogzrpynna GW’ rpau- 
3HTMBHa Ha MHoxecTBe ©/G" u npu stom nogzrpynoa @’ rpan3nTusua Ha 
mHoxwKectee &/@’. Ilycrs G—uexotopan anreOpa JIu, G’ u G’—ee nogan- 
reOpp!l. Mbt roBpopuM, uTo Tpolika (G,G’,G”) saBanetca pas m0KeHHeM, 
ecmu G=G'+ G’. 

Jiemma. J]ycmo @—ceasnan Komnaxmuan epynna Jlu; 8 u B"—ee 
anaaumuudeckue (He OOABAMEAbGHO 3UMKHYMoe) nodepynnol; G—areebpa Jlu 
epunnol 8; G’ u G"—ee nodaareeOpol, omseraroujue nodepynnam 8’, 8”. Toeda 
mpotixa (@, &’, G") saeasemca pasrowwenuem moeda u moAabKO moeda, Kozda 


eademcn pasroncentiicm mpotixa (G, G’, G”). 
Cnengctsue. Ecau (G, G’, G")— pasaomenue Komnakmuoti areebpot JIu 


u ecau G’, G”’—nodareebpol anee6pot G, conpsasxtenHole nodaneebpam G’, G" 


coomeemcmeenno, mo (G, G’, G”) — make pasaooceHue. 

Tlepetijem Temepb K OCHOBHBIM pesyibratam padorts!. M3 seMMbl BUHO, 
YTO UX yoGHee (OpMysMpOBaTb B TepMHHAaX aunreOp JIn. 

Teopema 1.Bce pasaomenua (G, G’, G’), ede G—npocmaa Kkomnakm- 
Has aneeOpa Jlu, a G’, G’=+EG, nepeuucaenot @ maba. | (nodareedpet G' u G" 
YKA3QAHOL C MOLHOCMbIO OO CONPATICEHHOCMU U US KAWKObLX Oeyx mpo.K (G, G’, G"), 
(G,G",G’) npueedeHa moAbKO OOHA). 

B ta6a. | uepes i’ u i” o603Ha¥eHBI BlOmKeHHA G’—>G u G"-G, a B 
COOTBETCTBYIOULMX CTONOWAX YKa3aHbl JIMHeHHbIe MpefctaBlenuA asreOp G’ u 
G”, peamusupyloulve 9TH BJIOKeHHA. Ecau asreOpa G” Henpocta, To yka3aHo 
NMHeliHoe mpezcTaBseHMe ee MpocToro nfeasa, MMeroulerO HAMOONbUINA paHr. 
IIpu sToMm uepe3 g; OOo03HayuaeTCH SMELT LUGS) evame aureOpbl, 

D(a 
cTapwiMli Bec h KOTOpOrO yOBJIeETBOPAeT YCJOBUIO CEE Pe 1,-..,%,— 


2 
MpOcTbie KOPHH avIreOpbl, 3aHyMepOBaHHble B KaHOHMYECKOM TIOp#AKe (cm. (7), 
yoOaBuenne), a uepes N—nyviepoe mpefcrapienue. B mocnegnem crTo6ie 
TaOJIMILbI MpHBeseHbI Noauredppl U=G'( G’. Uepes T o6o03Hauaetca o7- 


HOoMepHas asreopa JIu. 
Jina M3yyeHuA pasiO%KeHuH MpOH3BOJIbHbIX KOMIA@KTHBIX aureOp JIu 


yROOHO BBECTH CJleg_yioulee NOHATHe. KoMmnaKTHas areOpa JIM Ha3biBaeTcA 
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CHAbHO NMOMynNpocTon, ecm Ona He coxepxuUT UeaoB paura |. [Ipons- 
BOJIbHad KOMMAaKTHas asreOpa G OMHO3HadHO MpescTaBuMa B Bue G=G,OR, 
rye G, CHuJIbHO MONynpocta, a Bce MpocTble Heath anreOppr R umetor panr |. 
Vinean Gp Ha3pipaeTCcd MAKCUMAMAbDHOH CHABHO NOMYNPOCTON NOL 
anmreOpou anredpp G. Ecnn U—noganre6pa aureOpp1 G u U,—ee Mak- 
CHMaJIbHad CHbHO MOJynpoctad noganre6pa, TO UpsCGo. Oka3biBaeTca, 4TO 
WMeeT MeCTO CJeTyIoulan 

TeopemMa 2. /Tycme G', G’—nodanee6pot Komnakmnoti aaeedpu Jlu G; 
G,, Gi, Gy— mMaKcumanbHole CUAbHO NoAYNpocmole nodanzebpot aneeop G’, G’,G 
coomeemcmeenno; G = Go® R; Gp, Gr npoekyuu aaeedp G’, G’ Ha R napaa- 
AenbHo Go. {lra moeo umo6ol mpotixa (G, G’, G") bolnaa pasnomweHuem, Heo0- 
XOOUMO  OocMamo4HO, umobeL OblAU pa3sAoHeHUAMU mpotiKu (Go, CF G") u 
CR 

Ota TeopeMa CBOANT H3y4eHHe MPOH3BOJIbHbIX pa3JlO%KeHHH K H3yYeHHIO 
pasioKenul (G, G’, G”), rae G, G’, G’—cubHO NosympocTble nosaireOppl 
Takue pa3sioxeHud OyAYT Ha3biBaTbCA CUMbHO NOJYUPOCTHMH. 

Pasoxenne (G, G’, G”) Ha3piBaetcaA 9SMeEKTHBHDIM, eCJIH HU G’, HH 
G” He cofepxKaT HyJeBbIX UeamoB amreOppl G. M3yyeHne npow3BObHBIX pa3- 
JIOXKCHHH MOXKHO CBeCTH K H3y4eHH!O 9*PPeKTHBHbIX pa3somRKeHHH. Ecan 


0 


a6: oo ae 


G G’ i G" i” U 
Aon —2 Ca 
Aon Cr 01 gitN 
(n>1) 
Bs Aj 
a A el 
Bs Ge © Bz ® T A, @T 
D3 Oy ok N As 
A 
“ n As 
n-+-4 B, 0} + N 91 a: On 
(n>) A 
n QT As Ba 7] T 
Ch CsA 
Do, Bo, 4 G1 =) N Ch, <3) is P1 aE Oi Cry ® bh 
(n>1) 
Ce ® Ay Cw BD Ai 
Dg By gt By 4 Bs 
Bg Ay 
By ® T 0; + 3N Ai@T 
B, @ Ay Ai@ A, 
D, Bs o3 IBY A 
gr + 2N - 
D3 @T As @:T 
Bs gi +N Gy 
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G,, G,, G,) (i=1,2) —npa pa3JIO*KeHHA, TO Tpotika (G, © Go, G) ®@ Gy Gi® G,) 
(aAkKe ABJIACTCH PasJOMKeHHEM, KOTOPOe Ha3bIBAeTCA CYMMOIi UCXOMHBIX pas- 
OKeHMH. PasiowKenne Ha3bIBaeTCH MPHBORUMBIM, eCIH OHO sBaseTca 
YMMOH JByX pa3soxKeHHli HeHyse BBX amreOp Jiu, uw HeNnpHwBO,UMBIM 
MPOTHBHOM Cylydae. OueBuHO, BCAKOe pa3vlO%KeHve MpeycraBuMo B Bue 
YMMbI_ H€CKOJIBKHX HENPHBOAHMBIX pa3smoxeHHH. Tlostromy ectecrBeHHo orpa- 
MYHTbCH H3y4eHHeM HeNPHBOMMBIX pasoxweHH. Mpl naqum onucanue Bcex 
H€MPHBOAMMBIX 9(pPeCKTHBHBIX CHJIbHO MOJYIMpocrplx pazsoxKeunuii. 


a G, (1l<j</) — takne noganre6ppi-anre6psr G, ato G'C G, SG VGare 
»- CG CG =G,4’CECc Ge os GiCG)= G. O6o3naqHM Cae R16) 2 
cx 

/ 


; G;—>G_, Baowenusa. Paccmotpum: mnoganre6py A, Ge Ge Oe 


\ I<i<|$}), COCTOAULYIO H3 BCeX 9eMeHTOB Bua 7.x Ox (xEG,); nop 


3 Weal 
are6py A” GaG7 aceiGs (0< i<|—-}), COCTOALLYIO 43 BCeX JJeCMeCHTOB 
2i+1 26 2/1 2D e Bh 


BHAA $,,,,%© x (xEG;,,,); nonare6py B,,,.< 6,8 G,,,, (0<i<|->-]), 


COCTOAINYIO H4 BCeX IICMCHTOB Bua G,,, XOX (XE Gy,4,), 4 Mofasreopy 
5 l 

B.C SACS (1 <i<|5]), COCTOAMLYIO H3 BCeX 93JIEMCHTOB BHA 

px @x (xEG),). Moganre6py G’C G, oOosnayum yepes A,, ecm k HeveTHO, 


M uepes B,, ecum R veTHo, a nogxamreOpy G’C G—uepes A), ecau / 4erHo, 
l 


k 
“; = , e ” aie , =e " 
u uepes By, ecnul neyetuo. Honoxum H >) Gig Ge >) Gj, A= >) Ae >) 4), 
t=1 j= if j 
e e - ey 
- ; M  BJIO2KeHBI 
ye > B.® > B,. Anreoppi A u B ectecTBeHHbIM oO6pa30 I 


sgh Oxasnpaeren, wo H=A+B u Al) BSG'7 G’. Ecan anreéps G, 
er G, u G; mpoctpl, To (7, A, B) sassaseTcad HeNpHBOXHMBIM 9a:pdeKTHBHbIM 
SHJIbHO MOJYMpOCTbIM pa3Ox%KeHveM. Bce pa3syoxeHuA Takoro Bua JerKO 
I€PeC4YHCJIMTb C MOMOLMbIO Teopempl |. 

Teopema 32. Ecau (H, H’', H”) — nenpueodumoe sepexmusnoe cuAbHO NO- 
aynpocmoe pasnosxcenue, mo Aauoo OHO, AUOO pasacscenue (H, H", H’) ssaaem- 
9 PAZAOHCEHUEM ONUCAHHOZO Bolle Buda. 

B ocHope JokasaTeIbcTBa 9TUX TeopeM JleKAT HeKOTOPHIe TOMOJOrHYeCKHe 
~BOHCTBA pa3JlO%KeHuH KOMMAaKTHBIX rpynu JIM. OcranoBumca Ha STUX CBOli- 
TBax. Mbt OyfemM o6o3HayaTb uepes H(X) aureOpy kKoromoJiorui MHOroo6- 
yasua X Cc BeeECTBeEHHBIMH KOadPPpunMeHTamu, uepes P(X, tf) —MuHoroueH 
TyauKape MHoroo6pa3ua X. Ecan f : X -~Y — nenpeppipnoe oToOpaxkenne, TO 
repes f*: H(Y)—-H(X) o603HauaeTcaA FOMOMOpPH3M, HHAYUMPOBaHHbIH OTO- 

Ven 
ce © coatvan KOMNMakTHad Tpynna Jiu; © u G’—ee CBASHBIC 3aMK- 
TyTble noyrpynnpl, Uy>— cBA3HasA KOMMOHeHTA eUHHMbl B Tpyline u = 6 fr) &. 
J6o3HauuM yepe3 i u i” BIOKeHKA rpynn © u &” 3B G, uepes ju j’—Buo- 
KeHua rpynne U, BG’ u &". [lycrp P, P , P”, Q— npoctpancTBa IMpHMuTHB- 
ibIX sleMeHToB aureOp H (8), H (S’), H (8), H (Uo) COOTBETCTBEHHO. Onpeje- 
IMM TOMoMOpdH3aMbl a: P—>P’® P” u B: P’S P’+Q dopmysamnu: 


ji * 


a(x)= i" x@(—i"x); B(x @y)= i" x +i". 


i “ AbKO 
Teopema 4. Tpotixa (G, @’, ©") nernemca pasaootenuiem moeda U MoAbK 
nozda, Koeda nocaedosameAbHocmMo 
jeeps Pre prt O=s0 
LBAACINCA MOULHOL. 


CuenctBue. Tpotika (G,8’,") seraemca pasaoscenuem mozda  modb- 
Ko mozda, Kozda P (G, t)-P (Uo, t) = P(G’, t)-P (&’, ¢). 

Sto cneycTBHe (KOTOPpOe LOcTaTOUHO AWA WOKazaTesbcTBa TeopeM |, 2 u 3) 
MOXKHO BbIBeECTH TakxKe H3 CJleLyrolleH TeOpeMbl, LOKaSaTeJIbCTBO KOTOPOM OTH- 
paeTca Ha pesyibTaTbl padoT (%, *): 

Teopema 5. /Tycmo @ —ceasnaa Komnakmuas epynna JIu, U—ee 3amk- 
Hymasa nodepynna, \lb—ceasHast KoMnoHeHma eduHUYyol @ epynne ll Toeda 

P(G,t 
patuonanbHasd Opobo pair ABAAEMCH MONOAC2ULECKUM UHEAPUAHMOM MHO- 
0; 
2006 pasus X = WG. Tounee, ecau ry— pane 2omomonuueckow epynnol zz (X)*, 
mo 


PGxd) ees 
Pan = 1] (1 + tea. 
k=1 


B Tom wacTHOM culyyae, Korga U—cBa3Haa nos~rpynma MaKCHMaJIbHOTO 


> roe P (G, 1) - é . 
panra B @, uHpapvanTHocTh Apodu Pama CTeayeT us cbopMy.ibt Xupuia; 


3TOT (aKT ObIJI HCMOb30BaH B padoTe (’). | 

B 3aKJIO“CHHH HaMeTHM JOKa3aTesbcTBO Teopempl |. IIpemye Beero, O-, 
cTaTOUHO paccmoTpeTb cylyyal, Korga G’ u G” noaynpoct. I[lycrs, 
@—csa3vat koMMmakTHad rpynna Jin, orBeyaromaad asreOpe G, @ ua, 
S”— ee cBxA3HbIe MOZrpyunbl, oTBeyaomue momamre6pam G’ u G”. Torya 
S’ u@” 3amkuyto B & u tpoiixa (G, G’, ©) apasetea pa3snomwennem. V3 Teo- 
pemp! 4 u siemmpl 2 B) paOotb (') cmemyeT, uTO napa G’CG (umm G’CG) 
COJepKUTCA cpemW CHenyromHX Map: CrC Aga_1, Gec Bs, Bac Dnii, GocDa, 
F,C Ey. Orsickanve nofxxo_qsuiux noyrpynn ©” nponsBog_uTca ONATb ¢ M0-- 
MOLWbIO TeOpeMbI 4; MpH 3TOM OKa3blBaeTCA, 4YTO cmyyaH GoC Dy, Fic Ee 
He peaJIM3yroTcs. 

ABTOp NOvJIb3yeTcA CJlyyaeM BbIPa3HTb CBOIO OaromapHocTb E. B. JWpin- 
KHHY, PYKOBOJMBLIeEMy ero padoTon. 


MockoBcKHit TrocyapCTBeHHbIii yHHBepcHTer Toctynuio 
um. M. B. JlomoHocosa 3 VIT 1959 


UWMTHMPOBAHHAS JIMTEPATYPA 


Hu uu K, JIAH, 124, Ne 3, 520 (1959). 2 E. B. [ux xkuu, Tp. Mock: 
39 (1952). 8A. JI. Ounmurx, Matem. c6opx., 44, Ne 1, 3 (1958). 
JigPageSueh nerG. Re 24a gen l952\s 


LA ae ©) 
MaToM. o61., 1, 
risks NGyyemr ie sera 


* Ecau rpynna 7(x) He aOelepa, TO Nog ee paHrcM MbI NOApasyMeBaem peur ee dak- 
TOp-rpymnbl MO KOMMYTAaHTY. 
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Hornagn Akayemun nayr CCCP 
1959. Tom 129, Ni 2 


MATEMATHKA 


A. WH. NOBOJIOWKUK 
WMHAEKCbI OCOBbIX TOUEK MNCEBJOAHAJIATHYECKUX ®YHKUMM 
(II pedcmaeaeno axademukom IT. C. Aaexcaxd poem 6 VII 1959) 


B mouorpaduu M. Mopca ('), nocBalleHHou TOMOMOrM4eCKUM MeTOJaM TeO- 
puuv PyHKUMH KOMMJIeKCHOrO NepeMeHHOrO, MpOBOAUTCA UCcMeMOBaHHe MCceBIO- 
aHaJIMTHYeCKUX CPYHKUMH C KOHEYHbIM YMCJIOM OCOOBIX TOUeK B HeKOTOpON O6- 
Jiactu. IIpu stoM B KauecTBe JOMYCTHMBIX OCOGeHHOCTeH PaCCMaTPHBAIOTCA JIMLIb 
clleqyiouive: 1) morapudmuyeckve MovOChI (AIA WceBqorapMoHMyecKuXx *yHK- 
Wun); 2) morochl (Quad nceBqoaHauTHYeckuXx dyHKuWHH). Pesympratpr (1) Opwiu 
OOOOLIeHbI B Pa3JIMUHbIX HalmpaBleHuax B paOotre MD. J. Taxosa u IO. M. Kpu- 
KyHora (”). Han6osee cepbesHble OGOOWeHHA KacaloTCH BOMpoca O MOMmycTuMbIx 
OCOOeCHHOCTAX: MccJeAyIOTCA ClyYaH OJHOBPeMeHHOTO HaIHUNA sOorapHcMuye- 
CKUX H MOJIAPHBIX OCOOeHHOCTeH, NpHYeM HanOOJIbUIyIO TPpyAHOCTb mpescTaB- 
JiseT CULyYal, KOra ITH OCOOEHHOCTH BCTPeUalOTCA B COBMaaloulux TOUKAaX. 

B (, 7) qua Kamo oco6ol ToUKH 2 = a BHINNCIAeTCA XapakTepusytollee 
ee esloe uncui0 J (a), TAK Ha3bIBaeMbIM NPHB3HOC BEKTOP-HHekca OT STOM TOUKH. 

Ucnob3ya WOHATHe BpallleHua (%) BeKTOPHOro OJ1A (QKBUBaJIeHTHOe MOHA- 
THIO CTeEMeHH OTOOPaxKeHHA), MOXKHO, KaK HaM KaxKeTca, Ooslee MpocTo HU eHHO- 
06pa3HO BHIYMCJIATb MPMB3HOCbI BEKTOP-HHJEKCOB OT Pa3JIMGHBIX OCOGbIX TOUeK. 
B uacTHOCTH, JerkoO Nod faeTcaA UccuIeqOBaHHio CJlyyal OCOOeHHOCTH Ooulee CJIOK- 
HbIM, YeM HCCJleqOBaHHbI B (*). 

Hue HCnOMb3yIOTCA pesy/bTaTHI H TepMuHOsoruA pacor (}, 2”). 

1. Ilycrb L—»xopfaHoBa KpvHBaxA, MapaMeTpH30BaHHad Mp MOMOMH HeKO- 
Toporo mapametpa ¢ (tj t< fy). Ilyctb wa L 3ayaHo HempepbiBHoe BeKTOp- 
Hoe moje W, T. e. B Kamo ToOUKe ¢ 3aqaH BexTop r(t) +0, r(¢t,) =r (¢o), 
coctTapssioune P (ft) u Q(t) KoTOporo HempeppIBHo 3aBucaT oT ¢. IIpH usmeHeHHu 
t or t, Wo tft, BekTop r(¢t) coBepmiaeT NOBOpOT Ha yrou 2ny, KpaTHBIM 2r. 
Ilenoe uvculo y Ha3biIBaeTCH BPaWLeHHeEM BeEKTOPHOroO nora WD, 

Ecau dyuxmun P u Q HenpepbiBHo AudipepeHuMpyeMpl, TO BpallleHue y, 
Kak JIleTKO BUJeTb, BbIdHCJIAeTCA TAK: 


r= bh a(ocig?) <A) eet 0 
is 


iL, 


Ecau Kpupaa L peryjiapHa, TO Ha Hel onpefeseHO HeMpepbIBHOe MOIe OPTOB 
HOpMasleHt (BHYTpeHHHX HJIM BHeLIHHX), BpallleHue KOTOporo Npu NoOOKU- 
TeJIbHOM OOXOZe KpHBOH paBHO |. ' 

Ilycrh Kax pit Bextop r(t) noma D saBaaeTCA CYMMOH JIByX BeKTOPOB 
r(¢)=1,(t)+1r(t), mputem |re(t)|<|ri(4)| (a<?< 2). B stom cayuae 
noe @,, OOpa3opanHoe BeKTOpamu f,(f), Ha3biBaeTCA THABHOM YacTbwo 
noasa ©. Veer mecto cnenyomaa Teopema (Pye): epawenue noraa O 
paeno epatyenuto e2o enaenoti uacmu D, (cM., HampuMep, (*)). 

2. Visyyenne loKabHOrO NMoBeAeHUA MceBMOAHaNNTHYeCKON (PyHKIMH Mpo- 
BOMUTCH HO COOTBETCTBYIOMNeM aHaluTHYecKON PyHKUME. 

Ilyctb B oKpecTHocTH G TOUKH 2= 4 HeMOCTOAHHAA cbyHkuna f(z) ana- 
JIMTHUHA BCIOLY, KpOMe, ObITb MOKeT, CaMOM TONKH Z = a. Ilyctb none 
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rpaquentos r{P = 0U/dx; Q=O0U/dy} rapMonuyeckow dynKuun U(x, y) = 
= Ref(z) 8 Toukax GNa ne umeer HyvieBblx BexTopoB. MugeKkcom (a) 
TOUKH Z=—a HasoBem Bpatlenve noma ‘VY Ha moOok xopsaHoBow KpuBOH L, 
JexameH B G HW OKpyxXalolleH TOUKY Z= a. 

Kak noxa3am M. Mope ((1), Teopema 17.1), ecmm KpuBan L perywapna, 
TO KaxK]lad HeMpepbIBHad BeTBb yrvia, OOpas0BaHHOrO BHYTpeHHeH HOPMaJIbIO 
c rpaquextom r dyukunu U(x, y), mp mosOKUTeIbHOM OOxoze L u3me- 
Haetes Ha 2r/J (a). Orcioqa BUAHO, UTO MpHB3HOC BeKTOp-HHAeKca I (a) papeH 
pasHocTu Bpamlenui ua L noua WY rpafMenToB WM MOA HOpMaJeH, T. e. 


I(a) = 1(a)—1. (2) 


CreqoBaTeJbHO, BLIUHCJIEHHe MPHB3HOCOB BeKTOP-HHJeKca OT OCOO6bIX TO- 
yeK CBOJUTCH K BbIUMCJICHHIO HHJCKCOB STHX TORK. 

3. PaccMOTpHM BbIYHCJIeHHe HHJCKCOB pa3JIMUHbIX OCOObIX TOUeK. 

Teopema 1. Hxdexkcol u npuesnocet eexmop-undeKCoe OCOOeLx mo4ueK PYHK- 
yuu f(z) umerom cAaedyrouue BeALLUUNOL: 

1) Ona npoo6pasa mouku eemenenusa Kpamxnocmu m— | 


1) = — a eae (3) 
2) Ona noatwoca nopsdKa m 
y(a)=m+1, I(a=m, (4) 
3) Onan nOeapudbmuueckoti mouku paseemeneHun 
ya@=1, I(a=0. (5) 


Jlokaxkem, Hanpymep, (3). Ilyctb ToukKa z=a yaa f(z) ABAAeTCA Mpo- 
o6pa30M TOUKH BeTBJIeHHA KpaTHOcTH m—1(m> 1), T. e. B G umeerT me- 
CTO mpeycTaBseHue 


f(2)—fF@)=(—a)" F(z) (F(@)+#9), 


rye F(z) — ananutTnueckaa B a cbynKkuna. Torna U(x, y) B a@ uMeeT ceqio- 
Byi0 TOUKY KpaTHocTH m— |. IIpu nomonim KoncbopMHoro oTOGpaxeHuA (Kak 
3TO cmelaHo B (1), ctp. 18) wHyeKc TaKOH TOUKH MOXKHO BbIUMCMTb KaK HH- 
Jlekc ceJIOBOH TOUKH (yHKWHu 

V (x, y) = Re (z— a)™= p™ cos mg, 


re p W @—MNOMAPHbIC KOOPAMHATHI B OKPeCTHOCTH Z = a. 
CoctaBssioujve TpawveHTOB STOH (PyHKUMH B MOJAPHbIX KOOpAMHaTAax 
BbIPaKalorcA Tak: 


av 
P=5-=mp"—cos(m—I)9, Q=>-—— mp" sin — le Gs 


Mngekc TOUKH Z2=—a BbIUNCAeTCA 10 Popmyvie (1) Kak Bpatenve noma 
(6) Ha OKpyxkHOCTH p = const, MpvyeM poulb Napamertpa ¢ urpaet — (O<p<2r). 
B pesysibTaTe nowyyuaem (3). 

AnagoruuHo Haxogates (4) u (5). 

Teopema 2. I/ycmo 6 mouxe z =a coenadawm noaoc nopsdKa n u ao- 
pentane mouka paseemenenusn, m. e. 6 G dynkyusn f(z) npedcmaeuma 
6 6ude 


if 
[Qs aged eee (7) 
2de A — deticmeumeronoe uucao, a F (2) — @ynkuyua, aHanumuueckaan @ mouKe 
NG 
Toeda undeKc u npuesHoc eeKmMop-unOeKCa paéeHol 


y (Qe nA 1, (ayaa, (8) 
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SametTum, 4TO B (*) paccmorpeH sMIUb cryuaiin = 1. IIpu ycnosuu (7) Teo- 
DeMBI MOJly4aeM 


U (x, y) = Ref (z) =p" cosng+ Alnp+U, (x, y), 
rye U, (x, y) = Re F (z)—rapmonuueckas B G dbyuKuua. 


CoctaB Jarome NOH TpaqWeHTOB HMeIOT BUT 


aU, 
OX 


P = — 4-1 cos (n + 1) 9 + Ap cos + 


Tak Kak OU,/Ox u OU,/dy orpannuent BG, TO, Kak JlerKO BUseTb, riaB- 
HOW YacTbio STOFO MONA Mp AOCTAaTOUHO MaJIbIX p ABJIAeETCA Mose c cocTAaB- 
JIAIOULHMU 


Py=— 7p" cos(n + 1)9, Qi=— np-*—-1sin(n + 1) 9. 


CureJopatesbHO, BbIYMCIIeHHbIe 10 STO TaBHOH yacTH MHZeKc WM MpUB3HOC 
BeEKTOP-HHJeKca paBHbl (8). 

4. QHanve MpHB3HOCOB BekTOp-HHAeKca (3), (4), (5) nu (8) oT pasmMUHbIX 
oco6bixX TOYeK *PyHKUnH f (Z) NOSBOMAeET TOKa38aTb CHeMytollyIo Teopemy, Oo6- 
oOularomlyro cooTHomenna (4.1) u (4.17) us (?). 

Teopema 3. I/ycmo f(z) — @yuxKuyusn, nceedoanaaumuueckan 6 y-censHotl 
obaacmu D, a | —eexmop-uHdexc @ynxyuu Re F (2) omnocumenoxno eparuyot 
pdaacmu D. 

Toeda 


if s 
k-+ Di(mj+ 1) + Di (at IY) —p = 2—v +), (9) 


j=1 j=1 


€de k—u4ucno noeapudomuueckux movek paseemenenua f(z) @ D; l—u«ucao 

NOAWCOB, Mj— NOpAOKU AMUX NOAOCOB; S—4UCAO MoOuUeK, B OKPecmMHocmu Ko- 

mopolx f(z) npedcmaeuma 6 eude (7); nj—nopsAOKU noxrtwcoe 6 makux mo4- 

Kax; %— 4UCNO Npoobpas0e moueK eemeneHuA (C YyuemMom UX Kpamunocmeti). 
CootHowenue (9) Kopoue 3anucbIBaeTCA Tak: 


Dix (a) =2—v+ I, (10) 
rye aj—oco6ble Touku f(z) B D, yka3aHHbie B TeopeMe 3, a ¥(a;)— HX HH- 
JI@KCBI. 

Cnoco6bl moycueta rpaHuuHoro BeKkTOp-HHAekca 7 MO TpaHH4HbIM 3Haye- 
HusMm f(z) yKa3auHbi B (?,”). Tak, B (1) BbluncueHve / CBOAMTCA K BbIUMCJIe- 
HWIO JBYX TOMOJOrMYecKUX XapakTepvcTHK f-OOpas0B rpaHuubl D: yrsioporo 
nopsyKa p W NOpsyKa g KpHBOH OTHOCHTeNbHO Hayasia KOOpyunaT ((*), TeO+ 
pema 19.1). Bonpocy o cBa3H BemHUHH p UM g MNocBsllena sameTKa (°), 

5. IIpupegenuple BbIle yTBepxKJeHHA MOryT ObITb OOOOIeHbI Ha culydall 
OecKOHEYHOHM OOsaCTH, a TaK>xKe Ha MHOFOJIMCTHbIe OOJAaCTH ONpexeeHuA PyHK- 
uu (Kak 9TO CyleslaHo B (?)). 


Jlenuurpafckaa secoTexHwuecKan akayleMHA Tloctynuio 
um. C. M. Kuposa SO WAL TS). 


WMTHUPOBAHHAS JIUTEPATYPA 


1M. Mopc, Tonomornyeckue MeTOo,bI TeOpHu (yHKUMH KOMMJIeKCHOrO MepeMeHHOLO, 
WJ, 1951. 2 @. J. Paxos, lO. M. Kpuxyuos, Usa. AH CCCP, cep. matem., 20. 
07 (1956). 3M. A. KpacuHoceabcKH it, Tomonornueckne MeTO{b B TeOpHU HeJH- 
HeLiHbIX MHTerpasbHbIx ypaBuennit, M., 1956. * II. C. Aa eKkcauyA pos, KomOunatop- 
Waa Tononorua, M.— JI., 1947. °® A. H. TospoaouxKu it, JAH, 124, No 3, 524 (1959). 
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JIoxnann Akagemuu nayx CCCP 
1959. Tom 129, Ns 2 


MATEMATHKA 


10. JI. PABHHOBHY xu M. M. XATIAEB 


JIMHEMHBIE YPABHEHHA C MAJIbIM TIAPAMETPOM TIPH CTAPIUEM 
NMPOM3BOHOM B OKPECTHOCTH PEF YJISPHO-OCOBOM TOUKU 


(IT pedcmaeaeno axademuxom H. I. Ilempoecxum 3 VII 1959) 


B pa6orax (3, 2) paccmaTpHBasIucb CHCTeMbI AudppepeHUMabHbIX ypaBHeHHH 
nepBoro NopsyKa C MaJIbIMH TlapaMeTpaMM IIPH MpOH3BOHbIX M pelilalacb 3a- 
faua Kom; ycTavaBJIMBaHcb yCJIOBMA, MPM KOTOPbIX pelleHHe NOJHOH CH= 
CTeMbI NepeXOJHT B pellleHHe BLIPOMKMeHHOU cucTemMbI. CogepxkaHHe pa6or (%, 4) 
COCTaBJIAeT HCCIeEAOBaHHe JIMHeEHHbIX YPaBHeHHH C MaJIbIMH MapaMeTpaMH Np 
CTapIIHX MpOH3BOAHbIX B OKPeCTHOCTH peryJIAPHOM TOUKH ypaBHeHHA B JeHCTBH- 
TEJIbHOH OONaCTH AIA HeaHaJIMTHUeCKUX PYHKWAH; B STOM CJIy4ae CTpOHacb 
MpHOMKeHHaAA CPyHWaMeHTaJlbHad CHCTeMa H pelllasiacb 3afaya Cc HavaJIbHbIMM 
yCJIOBHAMH, 3aBHCALMMM OT MaJIOro MapamerTpa. 

Ilenbio HacTosel paOoTH ABJIAeTCH HCCJIeqOBaHHe JIMHeMHOTO ypaBHeHHA, 
C MaJIbIM NapaMeTPOM IPM cTaplwieH MpOHSBOAHOH B OKPeCTHOCTH peryJApHO- 
oco6oH TOUKH ypaBHeHuax. YpaBHeHWe paCCMaTPpUBaeTCA B KOMINVI€KCHOM O6- 
JlacTH C MOMOLLbIO: aHavIuTHYeCKHX MeTOZoB. IlockombKy 3anaua Kom B oco6oH 
TOUKE TepAeT CMbICJI, CTABHUTCA BOMpOC O MOCTPpOeHHU aCHMMTOTHYeCKOrO pas- 
JIOKECHHA KAHOHHYECKOLO PeleCHHA YPaBHeHMA, COOTBETCTBYIOULeErO HEKOTOPOMY 
XapakTepHcTHyeCcKOMy Tl0Ka3aTeJIIO H HOPMHPOBaHHOTO COOTBeETCTBYIOLLUM OO6- 
pasom. 

PaccMoTpuM ypaBHeHHe 


L[w] = ez"w') + > cL, [w] = 0, (1) 
k=0 
rye 
Lele = _ 25drs (Zz) w), 
s=0 


Ges (2) TONMOMOpdubl pu z= 0, MpHYeM om—(0)-0, Tak uro z= 0—pe- 
rypHO-ocoOaad TOuKa ypaBHeHuh L[w]=—0, L,[w] =0. Onpenemstouree 
ypaBHeHve XapakTepHCTHYeCKUX NOKa3saTeeH p, MpHHagexamjux ocoboH 
Touke 2=0, mMeeT Bud 

Mi—] 


ep(p—1)...(e—m+ 1) + pa Qs (e)p(p—1)...(o —s4+ 1) =0, (2) 
re 


Qs (e) =>» “Ges(0) oe 


iM8 


k 


IIpH e->0 oH us KopHeli ypaBHenua (2) oOpamaetca B oo, a ocTaJlb- 
HBI€ HEMPePbIBHO TepeXOAAT B KOPHH OMpefensollero ypaBHeHUA BEIpOXK- 
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‘ReuHoro Auddepenunanpyoro ypapneuua Ly [w] = 0 


m—lL 


21 Q5(0) o(@—1)...@—s +1) =0. iene) 


Ecam p;—mpoctoh Kopenbh ypaBHeHus (3); 9; (©) — kopenp } ypapuenna (2), 
Mepexoqauuh Bp; npH e=0; wo(z)—pemenne ypaBHenua Lo[w] = 0, nas 


KoToporo lim = =1, a w(z,e)—pemenue ypasnenua L[w] =0, ynonues 
z->0 
TBOpAtolee ycuoBulo lim = = 1, To 6yqeT JoKa3aHo, 4uTo mpu e—>0 
z 1 


, 239 
w(Z,&) ACMMITOTHYeCKH NepexoAuT B Wy) (Z) pH orpaHvyeHuaX, KOTOpHIe 6y- 
yt chopmysmposanbl HuxKe. Tlonox%KuB B ypaBHeHun (1) w= 2%)u, momny- 
GMM JIA u ypaBHeHve Ha) 


L [u] = ez™—tylm) + y etl p Chu MELEE 


k=0 
rye 


Beil = BS) 21g ps (2) WO) + dpo (Z) U. 
s=1 


IIpu 3ToM w (2,s)-NepexoquT B peryapHoe npu z=—O0 pemienue u(z,e), yqoBse- 
TBOpsiomjee ycmopuio u(0, ©)=1, a BbIpoxAeHHOe ypaBHeHHe. Lq [u] = 
WMeeT peryJaApHoe npu z= 0 pemenne Takoe, UTO ‘ue (0) = 

Ilyctp 


su, (Z) (5) 


(bopMasbHoe pellenve ypaBHenua (4). Torta yHkuuu Upn(Z) OMHO3HA4HO 
OMpefesAIOTCH M3 CHCTEMbI PEKYPPCHTHBIX ypaBHeHHh 


Lo [to] = 9, (6) 
Lo [Unga] + {£1 [Ua] + Perey + Le[tral+...+Lprii [uo] =0 (7) 


H W3 YCJIOBHA 
ewes la Mag (CO) ==) (=e Oral 2s ce) (8) 


PaccMoTpHM pa3HOCTb ey s'u,. YuuTbIBad ypaBHeHHa (7), NOyYHM 


h=0 
n n 
L u— 2) chun | =— )) tL [un] = oF, (2,8), (9) 
h=0 h=0 
rye 
0<h<n ae 
Fa(2,e)=LolungrI— Dy ttt?t La lta] = 2 bn(e)2". (10) 
nt2<k-+h n=0 1 
Tlon02KuB 
u— >} ety, = ettly = eM tl >} Cue" (11) 
h=0 ok 
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H 3amvcaB HHaye onepatop L[u], nmonyyuM | 
m—1 


| 
Liy] =e2z™1y™ + Dy 2p; (z, 2) yO + po(2.8)¥ = Fa(z,e), (12) 


t=4 
| 


re pi (2, ®) = >) Pis (ce) 28, mpuyem |Pis ()| <<C ARI; (On(e)|<C RY. 
s=0 
Tloyctapaas B ypaBHenve (12) pag(11) u BBeqa OOo03Ha¥eHHA 


pa b,, (€) ' 

f= GA n.. ame) 
(n—s+1)(n—s)...(n—s—i+2) , 
Vnis: SPT Gad) ae ae In ene) en | 


im—2 
4 4) 
Pn () = 2 Pio) Te (ai) -o(+), 


nowyaum 


Ont [e (2 — m-+ 2) + Pm—1, o (&) + pn (€)] = 
m—l1 n—i+1 
== >; yy Pis (s) Vas Op slat 
f=1 s=1 
n—1 


es Pos (©) b 13 
— 2) ons pia... (a= meay + Onl). (13) 


Ilyctb 8 > 0 yyopnersopset ycnoBuio 26 <<|Pm_s,9 (0)|. Torga up go- 
CTaTOUHO MasIoM fr =7(6) B Kpyre {e| <r GyzeT 


| Pm—1, 0 (©) — Pmt, (0)| < 8. 


Ilyctb nm OcTaTouHO BeMKO, TaK 4TO |on(e)|< 6. Onnutem uz TOUKH 
—Pm_—1,o (C) okpyKHOCTb _ paquyca 25 wm MpoBeyzem v3 ToUKH e=0 KacaTedb- 
Hpie OM, u OM, k oKpyxKHocTH ¥. YanuB u3 MOcKocTH & yruOBy10 06- 
nmactb M,OM,, 3acTaBuM ¢ mpu6mxKaTpca K O B ocTaBUelica o6nacTH G. 
Torga mpu #000M n, AA KOTOpOrO |pn(e)|< 6, OyReT BbINOMHATBCA Hepa- 
BeHCTBO 


|e (2—m-+ 2) + Pm_z,o (&) + pn(e)| > 8. (14) 


YmuHoxuB (13) Ha Ree roe R,< R,, u yuntpipaa (14), MowKHO oKa- 


3aTb, 4TO pA Aa y (11), Matomjul ocraTok pa3smomeHusa (5), cxomNTCA WA 
(zi = Rote 


oR 4 
R= [pom ° | a, (e)| > are (15) 


Takum o6pa30M, Mbl MoxeM ccbopMy,/IMpoBaTb Cylexyrouly!io Teopemy: 

Teopema. Pasaoocenue (5), 20@ un(Z) onpedeasiomca ypaenenuamu (6), 
(7) U ycaoguamu (8), ABAKeEMCA aCUMNMOMUUeCKUM pa3AOIZKeHUeM pewWleHuA 
u(z,®) ypaexenusn (4), Koeda e—0 6 o6aacmu, nonyuamwetica ucKawmuenuem 
yeaosott o6nzacmu M,OM, us naockocmu s, u npu |z|< Re, ede Ry onpede- 
asemca ycaoeuem (15). 

CreqyeT OTMeTHTb, ¥TO TOUKA © =0 AA peryapHoro pemieHua ypaBHe- 
Hua (4) OyqeT MpefenbHOM TOUKOM crylleHuaA MomOcoB NepBoro NopsAyKa, KO- 
TOpble PacMosarawTcA Ha JIMHMH, JexKallleH BHYTp¥ yrioBol O6macTH M,OMsg. 
ITO MOMKHO MOKa3aTb, CCIM UCKaTb pellleHve ypaBHenua (4) B Buse paqa 


lee) 


u(z, ©) = >) an(s) 2". 
n=0 
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Kosd@unnenthl a, (€) CyyT UMeTb NOJOCa NepBoro NopsAyKa TaM, Tye BBI- 
paxeHue ¢(R—m- 1) + Pm—s0(&) + on(s) (m<k<n—1) o6pamaerca B 
HYJIb. 

H302%xeHHy!0 TeOpHiO MOXKHO MpHMeHHT K JHHeHHOMy OLHOpoAHOMy Ancp- 
(bepeHUMaJIbHOMY ypaBHeHMIO BTOporo NopaAyKa B OKpecTHOCTH peryIApHO- 
ocoOol TOUKM C MaJIbIM MapaMeTpoM IIpH BTOpoH nNpoK3sBosHOH: 


ez>w” + zo, (Z,£) w’ + 9 (z,8)w ='0, (16) 
‘Tye $1(Z,&) H $2(2,£) ronomopdubl npu z=0, e=0, mpuyem 9, (0,0) 0. 


Samenoh w = 2°)u, rye p(s) —- XapakTepucTMyecKH noKa3satTeib, OcTalo- 
I{KHCA KOHeYHbIM pH ¢—>O0, ypaBHenue (16) cBegeTcaA K ypaBHeHHIO, HMelO- 
mleMy B OKpecTHOCTH z=0O peryuapHoe pemleHue 


ezu” + P(z,e)u’ + Q(z,e)u=0, (17) 
re 
P(z,2)= Dy Pnle)es  Q(z8)= DB e"qn (2); po(0) 0. 


OHO cooTBeTcTByeT ypaBHeHuio (4), ecCaH m MONOKUTD paBHbIM 2. 
Ja ypapuenua (17) cyulectByeT dopMasbHOe pemleHue 


u= >) etuy(z). (18) 
h==0 
@MyHKUMM Uy, (Zz) ONpeenAIOTCA U3 ypaBHeHHl 
Zu, =— - [Pe (2) U, + Ge (2) ua] (19) 
k+1=h4+1 
HM yCJIOBHH 
Lg (Oe ey (O) a al ee (20) 


Pa3yioxenne (18) Oyger acumMnToruyecKuM B OOsacCTH, Noy yaroulelica 
HCKJIOYCHHEM M3 MJIOCKOCTH & yrIOBOH OONacTH, OOpa3s0BaHHOH KacaTeJIbHBI- 
MH K OKpy2KHOCTH pamvyca 25 c weHTpom B Touke —/P(0,0), rye 23< 
< P(0,0). OrsocutentbHO nNepeMeHHOH 2 pa3oxwKeHHe OyyeT acumuToTuye- 
CKHM Jia |z|< Re, roe R. ompemenaeTca paBeHcTBoM (15). 


Ilocrymusio 


MockoscKH rocyapcTBeHHbIi YyHHBepcHTeT 
2 VII 1959 


um. M. B. JlomoHocoBa 


HWUTHMPOBAHHAA JIMTEPATYPA 
1A.H. Tuxouos, Marem. cOopu., 31 (73), 3 (1952). #7 A.B. Bacuanmbesa, 


Matem. cOopx., 31 (73), 3 (1952). *® H.C. Ppagmre iu, Marten. cOopu., 27 (69), | (1950). 
‘P. Noaillon, Mém. de la Soc. des Sci. de Liége, 9 (1912). 


271 


Jloxaagn Axagemun nayrx CCCP 1 
1959. Tom 129, Ne 2 


MATEMA THK A- 


A. C. COJIOMOBHHK OB 


O CTPYKTYPE WEHTPOB YHHBEPCAJIBHbIX HAKPbIBAFOIAX 
AJIA HEKOMMNAKTHbBIX KJIACCHYUECKHX FPYNI JIM 


(ITpedcmaeaeno axademuxom H. I. Ilempoecxum 25 VI 1959) 


Kak W3BeCTHO, BCe JOKasbHO H30MOopdHbie rpynnp JIu G nmonyuatoTca us 
OAHOM e€HHCTBeEHHOM OHOcBASHOH rpynns G (yHuBepcasbHo HakpblBatoulen) 
dbakTopusallvel MO BCeBO3MOX%KHbIM HCKPeTHBIM LeHTPaJIbHbIM MOArpyn- 


nam N: rc, 
G= GIN, (1) 


Orciofja BHAHO, YTO 3HaHHe WeHTpa Zrpynnbl G nosBoNAeT B TIpHHIMMe O60- | 
3peTb BCe IPyNMbl, WOKaIbHO H30MOpduHpIe G. 

B nactosilel 3amerKe HaxOLATCA WeHTPbl YHHUBepCaJIbHbIX HaKPbIBarOlMx 
WWI BCeX KJAaCCHYeCKHX BeUleCTBeEHHbIX He€KOMMAKTHBIX Tpynn. Takux rpynn 
uMeetca 7 THNOB (3 cTpykTypbI A,2 crpyKTppI B u D u 2 crpyKxtypp C). B kax- 
JOM OTebHOM cayuae rpyrna oOosHauaetca G. Tpynna G uurepnperupyerca 
Kak rpynna nyteli B G,BbIXOJAWMX M3 CMHUUbI rpynnbl H pacCCMaTPpHBaeMBIX C 
TOUHOCTHIO YO romotonuu.Togrpynna ZcocroHT W3 BCeBO3MOXKHBIX IyTeli, Be- 
AYWUX B SJICMeHTLI WeHTpa Z rpynnp G, a noyrpynna N — u3 BceBO3MOKHBIX 
3AMKHYTHIX TyTeH (B COOMX CJIyYaAX C PaCCMaTPHBaeMOH TOUHOCTHIO); TaKHM 
o6pa30m, N=7x(G), re r(G) o3Hauaet by HaMeHTasibHyto rpynny npocrpaucrsaG. 
Sicuo, uTo u3 (1) BbITeKaeT aHaOrM4HOe COOTHOMeHHe Qin WeHTpoB: Z = Z/N. 

Pemaroulee 3HayeHHe MMeeT Teopema Kaprana: 

Cah “Keel = e. 
rye G—nosynpoctas HeKoMNakTHad rpymma; K—ee MaKCMMaJIbHad KOM- 
makTHad Moyrpynna (Bce TakHe MOJrpynnbl CBA3HbI HM CoMmpaxKeHbI B G); 
L —nekotopoe (anasiMTHYecKOe, 3AMKHYTOe) MOAMHOTOOOpasHe B G, romeo- 
MOpHoe SBKJIMAOBy mpocrpanctBy. H3 sto Teopemb cuenyeT, uTO x(K) = 
=7(G), TouHee, ¥TO OOpa3yiomMe rpynnp ~(K) ciyKaT TakxKe OOpa3syromlu- 
MMH rpynnp 7(G). 
Crpyktypa A 

1) G=/SU (n) —rpynna yHUMO,YJIApHbIX KOMMIMJI€KCHbIX MATPHIL NopaaKa 

n, COXpaHsAIolmux dopmy 
NNT a Ny te A OX fl ee (*) 

MakcuMasbHad KOMMaKTHaA noprpynna K coctovT u3 smemMeHToB g€G 

Bula 


rye U,, U;— yuurapuble MaTpulst nopayKos J u n—T1 cooTsetcTBeHHO, mpH- 
yem Det U, = (Det U,)+. Mpegctapnaa U, u Uy B Bue 


i = 
g (pee? 


U,= % UL (O<e<2r), 


2 
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rye U,, U, yHuMo_yasapHbl, MbI 3aMeuaem, 4TO nofrpynna K romeomopdua 


T® x SU (1) x SU (n— J), 


‘Tae T — ognomepuniit TOp (OKpyxuHocTb). Orcioqa cilemyeT, uTo cbyHzamen- 


TaJibHad rpynna ~(G) usomopdua cbyHyzamentampHol rpynne x(T), 7. 


‘—OeckoneyHOn WHKsMYecKOH rpynne. 
OQ6o3HauHM 3aMKHYTHIH MyTb 


(SF 


Jiexkamlul BK, yepe3 Yo. JIo6o snement g@K, Kak NOKa3aHO BBILUe, mper- 
CTaBJIACTCA EJMHCTBCHHBIM OOpa30M RB BUe NMpOVSEeJeHHA £19", THE 21E Yo, a 


Det U’ 


2 


we 0 : 
v= ( 15 Debye cs 
0 Us). 1 


al 


ByyeM Ha3bIBaTb g) MpoeKiMii g Ha OKPY2KHOCTE Yo. OueBuyHo, Ba NyTH 
y u 6 B K, uMmetoulue o6ulMe Havasia WU KOHUbI, TOMOTOMHbI Tora HU TOJIbKO 
TOra, KOra TOMOTOMHbI HX MPOCKUHH Ha Yo (TOUHee, KOra MpOeKWMA 3aM- 


KHYyTOrO IlyTH Yo? cTarMBaeTCA Ha Yo K TOUKe). SaMeTHM Takxe 


eKIMA NyTH ay, rye A—HeKOTOpbIh aemeHT u3 K 


YTO Mpo- 
mosyyaeTcn U3 mpoeK- 


HHH NYTH Y CABHFOM NO Yo Ha Gp, rhe e’% = Det U, (a). 


Ilentp Z rpynmb! G cocTouT 43 9/IeMeHTOB 
arp! 


(coe ’ 


ere. Geos aail e 


ce eDeay tech), 


rye E —efnununad MaTpulla. OOo3sHayHM Yepes Yp MyTb 


po gi \ 
e n 


BelyujuH u3 E B e,F. IIpoekuua Yp Ha OKPYKHOCTb Yo CCTb MYTb BUA 


ple ee 
ys n 
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n—l > ) 

JeNaiollWH BONb OKpy2KHOCTH — p—— o6oporoB (STO YHCJO HEOOASATEIIDHO | 
ew10e). 

Ilentp Z yHuBepcasbHOM HaKpbIBalOWleH COCTOHT U3 BCe€BO3MOXKHBIX My- 

TeH Bua 


4%) (k= 0,41, 222). > aap? ee eee 


BELYIIMX H3 e(HHHUbI rpynap G Bo Bce 3JeMeHTEI WeHTpa Z. Pacmpocrpa- 
HAA ONpefesenHe &p HU Yp Ha BCe Lesble SHAYEHHA P, MbI MOJyyaeM 


k k’ eg , 

(Yé%p) ap 0’) = ‘ea Yp+p’: 

TleiictBuTembHO, MYTH, CTOMHe B OOCHX YaCTAX 9TOTO paBeHCTBa, HMeCIOT 
o6ilee Hayano E u oOmMi KOHell ep4,E, a UX MpOeKUMH MeNalOT BAOMb Yo 


n—l 
_— -B yacTHocTy, vp ="ae 


z ] k 
Takum 06pa30M, 1060H SuleMeHT rpynnbl Z MpekcTaBuM B Bue Fox (k, Pp —s100bIe 


euble), Tak uTo Z ecb epynna c OeymA oOpasyrolumMU Yo U YX, Jlanee, ACHO, 
UTO BCE COOMHOWEHUA MedCOY Yo U Y1 Ce0OAMCA K 


OMHO MU TO xe YNCIO OOopoToB k-+ k’ —(p-+ p’) 


nm — yvy—(n—l) 
Ty ) 


STO u eCTb peeve 3ayaun. CbopmMysupyem ero Ha A3bIKe amreOppl JIu. O60- 
3Hauad HallpaBJIAIOlle BEKTOPbl OMHOMEPHEIX MOAPyNN Yo H Xz Yepes Ao H Ay: 
2ni n—l 
0 —2r zs i 


Pais 
ermal! 


— 2ni ’ 


0 
MBI MOJYYHM, 4TO rpymna Z usomopdua T/I”, rye I —nenouncnenuaa pe- 
metKa {khky + py; k wu p wenpie}, a I’ —noypemetka sBuga {Rk[(n—l)do+ 
+ nh]; & wenoe} *. 
2) G=SGL(n)—rpynna Bcex BelleCTBeHHbIX YHHMOJLYJIAPHBIX MAaTPHIL 
mopaqka n. Ilogrpynna K cocTouT u3 BceX OPTOrOHaJIbHbIX MATPHI| Ppyitpl 


G: K= SO(n). Ipu n+2 Z ects rpynna sroporo usu 4erseptoro 
MOpaAyKa (B 3aBHCHMOCTH OT Toro, M YeTHO HIM HeveTHO), a Mp n= 2— 
OecKOHeuHad WHKIMYeCcKad rpymna c oOpasyrouleli 
(cose —sing 0 
i Tv. 
\sin 9 Sn SS 
3) G = SQ (n) —rpynna Bcex HeBbIPOXKTeHHBIX KBATePHHOHHEIX ** MaTpUIL 
nopsKa 1, paCCMaTPHBaeMbIX C TOUHOCTbIO JO MOJOMKUTeMbHOTO BellleCTBEHHOTO 
MHOxKuTeJA. Tloqrpynna K coxpauaer copmy 


XX, +... 4-x%n%,  (x—conpaxenneili KBaTepHuon), 


T. €. H30MOpdHa rpynme U Sp (2n) (yHutapHo-cummmeKTuyeckonH rpymne). Io- 
* Tounbili cmpicn mpencrapienua Z nocpegctsom [’/I’ sakmouaeTcA B TOM, 4TO pu 
KaHOHH¥eCKOM OTOOpaxKeHHH B rpynny G pemerka I nepexomur BZ, NpHuem KaxkKJoMy 


CM@2%KHOMy kKJlaccy no I’ cooTBeTcTByeT OHH H TOT Ke aeMeHT 3 Z, 
** VWimeoTca B BUY KBaTepHMOHbI Ha MOJeM BellecTBeHHBIX Uncen. HespipoxneHHoctTb 
O3HauaeT CylleCTBOBaHHe OOpaTHOH MaTPHILbl. 
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ckOubKy rpynta USp(2n) ojnocps3na, To mu rpynna G saBanetTca ofHo- 
CBASHOH; WeHTp rpynnbl G cocrouT u3 Byx auieMeHToB (-+ £) 


Crpyxtypu B, D 


1) G=4SO(n) —rpynna BenecTBeHHbIX yYHUMOLyASPHEIX MaTPHIL, coxpa- 
HAIOULAX (opMy 


. 


iS. Te pep, Rak Sete 
Tlonrpynna K cocTouT u3 maTpul, Buna 
A; 0 
(0 a4): 


rye A; u A;—yHUMOLyAApHbIe OPTOFOHAaJbHbIe MaTpulEI MopsyKoB/ u n—I 
cooTBeTcTBeHHO. Takum. o6pazsom, K = SO(l) x SO(n —l). Lentp rpynnot G 
TPHBMaJeH, CCH XOTA Obl ONHO “3 uNcen 1,n—I wHeuerHo. Ecan xe O6a 
gucua /,2—IJl yeTHbI, WeHTp cOzepxKUT [Ba 9eMeHTa (EE). Vpynna Zna- 
XOJMTCH TpHBHasbHO. SameruM, uTo mpu / = 2 (van n—l= 2) Z conepxuT 
B KaueCTBe IIPAMOrO COMHOXKUTeIA OecKOHeYHylO WHKIMYeCKyIO rpynny. 

2) G=OSp (2n) —rpynna Bcex KOMMJIeKCHBIX OPTOrOHaJIbHbIX MaTPHIL 
nopayka 2n, coxpaHaroulux cdopmy 


(%1%_— Xeka) +--+. (Xen-1%en — Xen Xen—1)- 

Ilogrpynna K cocTovT 43 BcexX BeUeCTBeHHbIX MaTpHI, rpynmbl G, T. e. U3 
BC€X BelIeCTBCHHBIX OPTOFOHaJIbHO-CHMNJIeKTHYeCKHX MaTpu: K = OSp(2n). 
Jlerko mpoBepuTb, uTo rpynia OSp(2n) apaserca BellecTBeHHOH peamusaluert 
yHuTapHou rpynns U(n) *. Pynqamentanbuaa rpynna pzna OSp(2n) ectb 
OecKOHeuHaA WHuksIMYecKad rpynma c oOpasyrolteti 

cos @ — sin 

sing  cos@ 


it 
YuuTbiBad, 4YTO WeHTp rpynmbr G cocToHT u3 AByX a2JeMeHTOB (+ £), MbI 
gaksiouaeM, uTO Z ecTb HOO OecKOHeYHaA WuKNMYeCKad rpynma, wH6o mpsa- 
MOe IIponsBemeHve OecKOHeYHOH UMKJIMYeCKOM rpynnbl Ha rpynmy BToporo 
mopalKa. Ogquako, HeTpy2HO MOKa3aTb, 4TO B rpymne Z wer 2IeMeHTOB KO- 
HeYHOrO NOpsAKa; oOTclofa culefyeT, 4TO Z wzomopua GeckoneyHo WHKJH- 
yeck OH rpynne. 
CtpyxktypaC 

1) G=2"U Sp (2n) —rpynna Bcex KOMMJIeKCHBIX CHMILI€KTHYeCKUX MaTpHI, 

coxpanslomuyux dopmy (*) mpu / = 2m. [loyrpynna K coctTouT u3 MaTpal Busa 


(ise) 
Coe ke 


roe U, u U,—yuntapHple cuMMleKTH¥ecKHe MaTpHUbI MOpaAyKoB 2m Mu 
2n —2m coorspercrBeHHo. TakwM o6pa30M, nogrpymna K wuMeer Buy 
U Sp(2m)U Sp (2n — 2m) u, cnenoBaTesbHO, OMHOCBASHA; BCMeA 3a HEH OAHOCBA3- 
Ha uw rpyuna G. Llentp rpynmpt G cocTouT u3 AByxX 9sIeMeHTOB (== E), 

2) G=Sp(2n)—rpynna Bcex BellleCTBeHHbIX CHMMMJIEKTHYCCKUX MAaTPHIL 
mopsyKka 2n. Hogrpynma K cocrouT us BceX OPTOTOHaJIbHbIX MaTPHI, rpyn- 


nt G: K=OSp(2n). Z usomopdHa OeckoneyHol wnksuyeckol rpyrne 
(cm. Tum 2) crpyKTyppl D). 


Ilocrynu1o0 
23 VI 1959 
* KomilseKcHOMy yHUTapHomMy mpeoOpasopaHnlo B Oasnce @1,.-..,@, OTBEYaeT BeLlecT- 
BeHHOe MpeoOpasopanne B GOasuce éy, ie1,.-.,l,, 1, MpHnanexallee O Sp (2n). 
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Jloxxagn Akayemuu nayr CCCP 
1959. Tom 129, Ni 2 


MATEMATHKA 


C. A. TEPCEHOB 


OB OAHOM YPABHEHHH PFHNMEPBOJIMUECKOTO THIIA, 
BbIPODKAAIOWIEMCS HA PPAHHILE 


(ITpedcmaeaeno axademuxom HM. H. Bexya 6 VII 1959) 


Kak u3pecTHo (1), A ypaBHeHHi runepOosuyueckoro THNa, BbIpoOKa- 
IOWHXCA Ha pane, 3aqaya Komm c aHHbIMH Ha JIMHHH BbIPOwKTeHHA, 
BOOGIE TOBOpA, He ABIAeTCA KOppeKTHOH. B cpa3n c aTum A. B. Buuayse 
B (1) MpefoxwKH HOBbIe MOCTaHOBKH 3TOH 3amauH. B faHHOH CTaTbe Mbl 
paccMaTpHBaeM HeKOTOpble H3 3aya4u, NpeOxKeHHbIX B (1) A ypaBHeHHA 


Le (u) = Y"tyy — Uxx + au, + bu,+cu=f, (1) 


KOTOpoe ABJIAeTCA runepOommyeckuM pu y>O wH BEIpOmRaeTca Ha JIMHHH 
y=0. pw 0<n<1 s3agaya Komu u(x, 0)=1(x);u,(%, 0) =v) ame 
ypaBHeHua (1) aABIseTCH KOppeKTHOH. 

B fanbHettuiem Oyyem cuntaTb uTO l<n< 2, Koadduunentsi a, 0, c, f 
ABJIAIOTCA AHANHMTHUCCKHMH (PYHKUMAMH OT xX H yO. O jononHUTeENbHBIX 
OrpaHHueHHAX Ha 9TH CPYHKUMH OyeT CKa3aHO B COOTBETCTBYIOWHX MeCTAaXx. 
Tlog dyHkunel v(x) Bcerga 6yqeM NMOHHMaTb (YHKIMIO, HMerIOULyIO Hempe- 
PbIBHbIe MpOH3SBOAHbIe WO TpeTbero NOpAKa BKJIOUHTEIbHO, a NO pellleHvem 
ypapuenna (1) — yBaxybl HeMpepbiBHO ANddepenuupyemoe pelleHue. 

XapakTepHCTHKaMu ypaBHeHnsa (1) aBseTCa ceMelicTBO (pyHKUMi 


2 


2—n 


or Upemeitke 8 Bp (2) 
O6osHauum uepes D o6sacTb B BepxHeli MomynmMOcKOCTH, orpaHuueHHy1o 

ABYMA XapaKTepHCTHKaMH, MpOXOAAMMMH Yepes TOUKY (€, Yo), H OTPe3KOM 

AB ocu x; A u B—touKu nepeceveHua 9THX XapaKTePHCTHK C OCbwO X. 
Bseyem (yHKILHuI0 


(x, y) = ie i a(x, §) "dé | dt (R> %o). 


¥ 


(x, y) ABJAeTCA aHasMTHYeckOH qua y>O0, a na AB umeer oco6eHHocTn. 
IIpu n=1 B tex touxax AB, rye a(x, 0)>1, limaw(x, y) =o, a npu 
+0 


¥ 
1<n<2 touxax AB, rye a(x, 0)>0, limw = co. O6osHaunm uepe3 G 
y>0 
MHOx«KecTBO TOYeK AB, rye limw = oo. 


y->0 
Ilycth n=1, a(x,0)<1 na AB, k=3—2 [mina(x,0)] ([A]—ue- 
Jaa uactb A) MW (byHKuMa 7t(X) HMeeT HenpepbIBHbIe MpOH3BOZHBIe 0 
(k-+ 1)-ro nopsyzka BKMOoUNTeIbHO Ha AB. 
BBezem (PyHkWHH 


y R N 
1 (ey) =\exp {\ a(x, )ea ath de, w(x, y) = Yw.(w, 9), 
0 t s=0 
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rye N >1/,(k— 1), 
y 


W(x, y)=—%7 typ lyF (x, t) dt, 


Ws(x¥, y)=—y ty yl, (w,_,) dt, 


s— ) 


im 
se 


Lo (v0) = Ux, —bvz—cv, F(x, y)= L(t) +f. 


Jlerko BHJeTb, YTO Ws ABJAIOTCA peuleHHAMU peKyppeHTHOH CHCTEMBI 
ypaBHeHul 


Ly (W) = Y@oyy ++ AWyy =F (x,y), Ly (Ws) = Le (Ws) 


H YOBJICTBOPAIOT yYCJIOBHAM ws (x, 0) = 0. 

DyHKwuA y(X, Y) ABIAeTCA pelieHuem ypaBHeHua L,(y) =O u yAoBuerT- 
BopseT ycsoBuio 4 (x, 0) = 0 

Teopema Il. a) Ecau a(x,0)<1 na AB, mo cywecmeyem eduncmeen- 
Hoe pewenue U(x, y) ypaeHenusn (1) 6 D, yOoeremeopaioiuee ycroeuam 


u(x, 0)=«(x), lim= [uy —w,] = v(x). (3) 
y>0 Ty 


8) Ecau a(x,0)>1 na AB, mo cywecmeyem eduncmeennoe peuenue 
u(x, Y), Komopoe yOoer»emeopseM YCAOBLUIO 


(x50) = v(x): (4) 


Toka3atTeabcTBo. Bseqa HOBylO UMCKOMYyIO (byHKUMIO v= u—t— 


—7V—W, PYHKUMM Wy = 0, Up = VeG0p- Ucatle SV Y Uy — 0, YUNTBIBAA 
cBolicTBa (PyHKUMH Ws; WA u;, Kak U B (*,°), MomwyuHM CucTeMy ypaBHeHHi 


; 1 
4 a 
yy = i y 7? (uUe+ Us), 


{ 1 


tea 
2 


b ae 
Usy —y a (Ug + Us) — ae (Ug —Us)—cy 7 Uy, (5) 
Re OF 5. ee i 
Usy + Y y (lg + Us) —> Y ©? (Ug—Us)— cy Pty 
WM ycsIOBUA 


MREOVSE OY SRST Dei3: 
iL 
Snech O(x, y)=y 7? [Le (wy) + Le (qVy)]. 
XapaktTepwcTHKaMu cricTembI (5) aABaeTcA cemelicrso (yHkuMH (2) mp 
ee PO x = CG, 


Cucrema (5) npn yesoBuax u;(x,0)=0 (i= 1, 2,3) skBuBanenTHa cue- 
qyloileH cHcTeMe HHTerpasbHblIX ypaBHeHHi: 


1¢-4 
iy = \t 2 (Uy + Us) dt, 
0 


ie ey: b 5 —+ \dt 
up =| {o+ 7 = t-1 (ug + Ug) — >t 2 (Ug — Us) — ct * Uap 7, 482, (6) 
0 


b -F —+ vat 
ry (Ug + Us) —z! 2 (Ug — Ug) —ct ® u,\o— dss, 
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Te So, Sy O3HAYAIOT COOTBETCTBEHHO XapakTepHcCTHKH 4% -+ 2 Vy=Com 
x—2Vy=C, npoxoysamue uepes Touky (x, y) €D. 

Teopemy | gocraTouHO JoKa3aTb JIA MasibIxX 3HayeHHi y. 13 BpipamKenua 
nA (XxX, y) AerKO MOJYYHTb, YTO 
[ie Vi = ite ld pe 2) ee |D |< Mys-2% 0)—e, (7) 
rae M—nexotropasa nocrosunas, ae > 0 BplOpana Tak, uToOnl | —a(x, 0) — 
=a 0), 

Cuctemy (6), kak u B (*,°), OyqeM pelllaTb MeTOJOM MOCJeAOBaTeJIbHbIX 
npuOumxKeHull. 3a wyseBoe mpHOsM2KeHHe BO3bMeM u() =0, a 3a k-e 

{tte 

uv = +\t 2 (ue + uf) dt, | 


1 —2a ,—1 Oy iae 
ul) =\{o+ Z an (ee 


2 
2 


k— k— 
(us 1D) ae ut 1)) — 


1 
—— (k—1)) dt 
a 2 — 
ct ul | rE dS3. 


Ss 1 
il = Do; == z=. as Oe en Ly i 
age = | fo + 2 * (ut + we) — 5 2 (ueD — ue) — 


0 


1 
= dt 
— 2 (k—-1)+—— dSz. 

ct * yf ee ds 
B custy (7) MOX%KHO MO0Ka3aTb, YTO MPH MaJIbIX 3HAYCHHAX Y HMCIOT MeCTO 


OMWeHKH 
k 


| wi*) | < My2—4 0)—¢ > e 


i m=0 (8) 
Ju Lu |< Myke O-= Sam (O< 7 <1), 
m=0 
u cbyHkuuu w*) paBHOMepHO CXxOgZaTca K HeKOTOpbIM dbyHkunaM u,. Vs (8) 
u (6) cuemnyeT, 4TO 


|u|] <Mye-e O-« — 


> 

a (9) 
|Ueus | < 2Myhr—2@: Ne pas 
HW U,; =U WMeeT HENMpepbiBHble NepBbIe NMPOMSBOAHbIe HU BTOPy!O MpOW3BORHY!O 
m0 Y. 

CyllecTBOBaHHe HeNMpepbIBHOM BTOPOH MpPOK3BOHOH MO X MO2KHO NOKa- 
3aTb, culenysa (3). 

Tenepb Jlerko mpoBeputTb, uTO yHKuMA u=v-+t+ yv-+W aABAKeTCH 
pelieHHeM ypaBHeHna (1) H yROBeTBOpAeT ycNOBHAM (3). 

E]MHCTBeEHHOCTb JOKAa3bIBaeTCA culeLyouluM OoOpa3som. Ecan f =t =v =0, 
TO pemeHue v(x, Y) OyeT YAOBNETBOPATbh COBHAM: 


Vie: —O (yh—a% 0)—e), Pee) (yi (% 0)—e), 
OoTKy la CMEAVET, UTO 


, 


ps0 (Ye) — 2)... Soe 
VMuterpupys cuctemy (6), NOJlyuHM, 4YTO MpH MasbIX 3HaYeHMAX Y 
Jy |< Myre Om-e yt, [us| < Mya O-ey* (OS <1) 


ua mso6oro uenoro k > 0, orkylla u OydeT cneloBaTh eAMHCTBEHHOCTS. 
Jloka3aTeJIbcTBO BTOPOH YacTH TeopeMbI | cBOAHTCA K MepBol 3ameHori 


u =v. SaMeTHM, 4TO B 9TOM CuyYae limw(x, y) = oo Ha AB. 
y>0 
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JloxasatenperBa (pOpMYJIMpyeMBIX HUKe MpeORKeHUM C HeCyMeCTBeHHEIMH 
I3MCHEHHAMH AHAJIOPMYHbI OKa3saTeJIbCTBy TeopeMbIl |. 

IIpeqnonoxuM Tenepb, uTO a(x, y) yAOBMeTBOpAeT TOJbKO yCJIOBMIO aHa- 
IMTHYHOCTH H B OKPecTHOCTH TO¥eK X%)€ AB, rye a(x%, 0) = 1, 


a(x, 0)=1-+ (x—X)Fay (x), a1 (%o) #0, 
“ye 


Ls, : ' ee OO), SCI (i) eel 
re ey d(x) = 19 acy 0), ecau a(x, 0) 1. 
Tora, ecm +(x) u v(x) yqoBmeTBOpsIOT ycOBUAM Teopempl 1, HMeeT MecTO: 
Teopema 2. a) Cywecmeyem eduncméennoe pewenue u(x, Y) ypaeHenua 
B) 6 D, POE aes YCAOBUAM . 
: 4 u a 
lim > =e (KC), lim = -|( = y— Wy | thay (10) 
8) Cyuwjecmeyem eduncmeenHoe O2panuuteHHoe peienue u(x, Y) ypasHenua 
(1), Komopoe yOoeremseopnem yCaceuAmM 
As Ole al(x) Ha AB, 
lim |G) — wy | =v(x) na AB—G. 
yo Ny l\/y 
30ecb wW onpedeanemca Kak QynKyua w 6 meopeme 1, monbKo emecmo f 
HYMCHO Nonow#cumo f/M, a 
é w,dt 
y= —\—. 


w2 
0 
PaccMoTpyM Tenepb cmyyah 1<n< 2. Vimeet necro: 


Teopema 3. Ecau a(x,0)>0 na AB, mo cytwermeyem eduncmeennoe 
pewenue ypaenenus (1), Komopoe yooeremeopnem YCAOBUIO 


(C20) S(O) HOXAB: (12) 


Renmc =O aw, yy aly) be d= 0 y,) a0) 0, | = ie 
k= 


p 
F(x) = >) ex, TO MMeeT MeCTO: 
k=0 
Teopema 4. Cywecmeyem eduncmeennoe petuenue u(x, Y) YypaeneHus 
(1) e@ D, yooerembopntowee YCAoeuUAM 


u(x, 0) = <(x), lim — [Uy — Wy] = v(x). (13) 


(11) 


3deCcb P 
u(y) = \exp {\a@enai} dt, w(x, 9) = Youn o, 
t 


Y 

yee agin (x, t) dt, 

0 
R y 

ee i wail PAL 2 (Ws—x) at mi ny yLe (Ws—a) at, 
¥ 


F(x,y)=f[+L, (). 
ZametuM, uTo t-+w aABNAeTCA pemmeHnem ypaBHenua (1) u w(x, 0) = 9. 
Ilocrynusio 
25 VI 1959 


IMTHPOBAHHAA JIATEPATYPA 


2 V1.C. B e- 
1A.B. Bunwag3e, Tp. Tperbero scecoi3H. MaTeM. cbesza, 1957, crp. 36. 
3uH, Marem. cCOopH., o4, 301 (1949). 8M. H. Protter, Canad. J. Math., 6, 542 
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Jloraagn Axkagemun unayr CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


r. UW. TYMAPKHH 


O CXOAMMOCTH MOCJIEROBATEJIDHOCTEM AHAJIATHUECKUX 
HW MEPOMOP®HbIX ®YHKIUMM 


(ITpedcmaeaeno axademuxom H. H. Bexya 24 VI 1949) 


Mb yKaxKeM B 9TOM 3aMeTKe KPHTepHu paBHOMepHOH CXOAMMOCTH BHYTPH 
Kpyra |z|< 1 mocnegqopaTembHocTeH aHamMTHyecKUX HM MepoMOp@HbIx dyHK- 
Iu C paBHOMepHO OrpaHHYeHHbIMH XapaKTepHCTHKaMH, HCMOJIb3ylOllve 3Ha- 
HWe TpanwyHoro MoBeseHuA MOyselt PyHKUMH uU pacnoNoOKenuA HyMeH STUX 
(pyHKUMH, HW MpMBesemM TeopeMbI OO yYCJIOBHAX CXOAMMOCTH PpaHHUHbIX 3Haye- 
HHH MOCIeLOBaTeJIbHOCTeH AaHaNHTHYeCKHX (CYHKUMH, ABAIOULMeCH aJib- 
HeHLIMM pa3BHTHeM Hallux pe3yAbTAaTOB (°%), 


( 


IIpnxoyutes pasmuyatb WBa cyyad: Korga Wpemerbuaa cpyHKuusa f(z) = OFM | 


Korjla f (z)==0. B nepsBom 6oslee npoctom cylyyae WMeeM: 
Teopema 1. Ymo6et nocaedogamenbnocmo {fre (zZ)} aHnaaumuuecKkux 6 
lz|}< 1 dyxkyuti, Oran Komopolx 


Py 


\ Int |fe (re) [de Cy Ord, k=1,2,..., (1) 
0 


paeHomepHo cxoduauce exympu |z|<1 Kx f(z)=0, Hneo6xcdumo u Occma- 


mouno, umobol 
aye 


Lim {S(1—|ae| = lim| In| fe (re®®) | ao eh 
rod § 


k>oo j 


Bo BTopoM culyyae HMeeM: 

Teopema 2. Ymo6e nocacdoeameasHocms axkanumuueckux ¢@ |z| <1 
@ynkyull, OAL KOMopelx BoiNOANAemcA yYycaoeue (1), paeNomepHO cxOOUAACo 
enympu Kpyea |z|<1 K gynkyuu f(z)s£0, neobOxodumo u Oocmamouno eol- 
NOAHEHUe CAeOYIOLUUX YCAOBUL: 

I. B ckone yeodHO maaoti okpecmHocmu ecaKoti npedeaoHott mouku Oo; 
mMHOHeCMB6A HY Ae {Xpj} PyAKyutl fe(Z) OKasbleaemca C HeKOMOpoe2o HOMepa 
o0HO u mo see 4UCAO Nj HYyAeli ynKuywutt fp (Z). 

II. To Kpatineti mepe 6 odnoti mouke 2p, |Zo|< 1, cxodumca nocaedoea- 
menbHocms apeymenmoe {Arg fr (2)}. 


In| fe (re®) | a6} 


III. Cywecmeyem npedea lim {n SU leg?) — tim 
k->0o j i 


eS 


6 
IV. Cxodumca no mepé na (0,2) nocaedosameaonocmo {\ p;, (¢) dt}, 20e 
6 
: 
Pe () = lim \ In| fa (re*)[dp—m DS) (1 — J ops |), (2) 
AN O<argap;<t 


k*® 
1b (t)—ynkyun, noayrawuaaca «Hopmuposanuemy dp (t); umenno, Joba6- 
laa coomeemcmeytouyio KOHCMaHMY U U3SMeHAA 3Ha4eHUuA db, (t) 6 mowKax 
paspelea, Haxodum gynKyuro oi, (t), yOoeremeopsiowwyio ycaceunm 


|e W) dt =0, one 
j (2’) 
;, (0) + ; (2m) = b; (+ 0) + $; (22 — 0). 


ITpu ebinoanenuu ycaoeuli meopemot gynkyun f(z) =limf,(z) moowem 
k+ oo 


AolMb HatideHa no dopmyane 


- 


<= 2 


aT 
aes 
f (2) == eb (2) exp z\ a zeke at * (8), 
0 


20e ¥ — OeuicmeumeabHoe 4ucno, b(z)—npouseedenue BaswKe c nyaamu a; 
b* (8) onpedennemca paeencmeamu 
0 6 
lim\g,(Qat =e @—z Dd) (la) Pylde, 
0 
N= 


0 O<arga; <t 
lim [$% (2) — $% (0)] = $* (2x) — 4° (0) —# D\(1 —| a). 
J 


B cayyae moculeqoBaTebHocTH dyHKUMH, paBHOMepHO orpaHvueHHbix 
BHYTpH Kpyra, dopMysmMpoBKa ycuioBua IV Teopempl ympomtaetca: 

Teopema 3. Ymob6or nocaedoeamenonocmb {fp (Z)} aHaAumMU4eCKUX U pae- 
HOMePHO OepanuueHHolx eHympu |\z| <1 mynKkuyuli paenomepHo CxOOUNAacd eBHYMpU 
Kpyea |z|<1 K dyxxyuu f(z), HeoOxodumo u Oocmamouno BbINOAHeNUe YCAO- 
eutt I, Il, Wl meopemo 2 u ycaoeua 

IV. Jnana ecex 9, OK 0<2r, 3a Go3MmodCHbIM ucKAIOYeHUeM CuYemHOZO Ux 
uuCcAna, Cytuecmoyem npeder lim v7,(8), eve , (8) umewom mo ote sHauenue, 


umo U 6 meopeme 2. 

EcuM HanomwKUTb Ha PyHkuuu {f,(Z)} MonomwHuTembHOe TpeOoBaHHe BxXOX- 
eHHA B NOAKMacc PyHKUMA OFpaHvyeHHOro Bua, MomycKaioWUNx Mmpescras- 
jeHue THMAa 


21 
L 


© (ace otoce ‘6 
22 ip zEe u 9 
F (2) ROE ee) ea In | f (e*) | 08, (3) 
TO yenopue IV cBoquTcA K TpeOoBaHHlo CxXOAHMOCTH MO Mepe ua (0,2r) 
t 


[init onde DS  0—lowty)ae— 


a oO O<argap;<t 
on t \ 
a 1 —| org; |?) lae’. (4) 
—|[\ In| fi (e*) | de scanty ch | ai J 
0 0 


Tora MbI mogwyyaeM KpuTepHH paBHOMepHOM CXOAMMOCTH HeMOcpeACTBeHHO 
B TEPMHHAX JIMMb MpaHHYHbIX 3HaveHHui Moye Mu HyeH PyHKuNnH. 

Teopema 2 pacnpoctpansetca Ha MocyleqOBaTebHOCTH MepoMopHBIX 
(PYHKIMH C PAaBHOMepHO OrpaHHYeHHBIMM XapakTepHCTHKaMy. 

Teopema 4. JIna paenomepxotl cxodumocmu exympu |z| <1 nocaedoea- 
menorocmu {fe(z)} mepomopdbuelx Gynkyuu C paeHOMepHO OepaHUdeHHdimu 
xapaKkmepucmuKaMU HeoOxCOUMO U Oocmamo4HO*, 4uMOObL BoINOAHAAUC CAe- 
Oyrouue YCAOCBUA: 


* Onpemfemenve paBHOMepHOH CXOXMMOCTH [A TOCeMOBATeMbHOCTeH MePOMOpPHEIX 
pbyHkuua BHyTpu Kpyra |z|< 1 ocraiorca oO (opMe TakuM %Ke, Kak M AMA aHaJMTHVeCKUX 
pYHKUMM, ECM TOJbKO paccTOAHHe U3MepsATh B CiepHuecKOH MCTPUKe. 
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I. JIaa muoswecmea {apj} ecex nyaett dynKyuti {fp (Z)} eolnoAKAemcA YC- 
noeue | meopemol 2 u nodobHoe me YCAOBUe BoINOAKAeMCA Oa MHODCeCMeA 
{Bp;} ecex nostocos ynkyutt {fx (zZ)}- 

Il. Hmueem mecmo ycaoeue Il meopemot 2. 

Ill. Cywecmeyem koneunolt npeder bolpaxcenun 


21 


lim {lim In | fx (re?) |d9 —x >) (1—|arey |?) + = D (1 —| Beil}. 


k+>oco ri j j 


6 


IV. Cxodumca no mepe Ha (0,2) nocaedoeameabHocme \\ Weald) dt}, 20e 
0 


In| fe(re®)|d89—z >) (L—lowP?) += Dy (1—lBaiPle 


0<argapj;<0 0< arg Bpj<8 
(5) 


IT pu eoinoanenuu ycaoeutt meopemet npedea (III) 6ydem paeex aHnanoeutHomMy’ 


eolpaaceHuto, cocmaerenHomy Oana gynkyuu f(z) = lim fe (2). | 
k 


1a 


Coe wD 


00 
Kak M3BeCcTHO, Mepomopduble B Kpyre |z|< 1 ynKuuu f(z) ¢ orpaHn- 
YeHHOM XapakTepucTHKOH JoMmycKaloT mpescTaBseHne 
2m 
by (2, Op) exp ac 
by, (2, Bp) é 


0 


' i 2 
fe (z) = e%* Yoel 5 ake (9), 


27 e 
0 
re bp(Z, %p) HU be (2, 82) —TIponsBeqenua BusauiKe, cocTaBsIeHHble COOTBeTCT- 
BeHHO JIA HysleH uM NosocoB fr(Z); MpH 9TOM OKa3bIBaeTCA, 4TO hy (9) = 

6 


— lim \ In | fe (re) dt. TlostomMy 3Hanve mapameTpwyueckux MpeycTapreHnit 
rl 
(byHKUMH NnocweqopatesbuocTu {fe(z)} MO3BONAeT cpa3sy xe 3aKIIOUaTb 110 
Teopeme 4, CXOQMTCA JIM JaHHadt MOCJIeLOBaTebHOCTh PaBHOMepHO BHYTpH 
|z|< 1 uum HeT, a TakxKe HaXOMUTb NapaMeTpHueckoe MpelcTaBsenue yHK- 
mun f(z) = lim fe (2). 
k-00 


B Haliux pebiyyuyux ctTaTbax (?) ObI0 ycTaHOBJeHO, 4YTO CXOJMMOCTb 
MO Mepe Ha MHOXecTBe & rpaHwyuHbIxX 3HayeHut {f, (e)} TMocaeqOBaTeMbHOCTH 
{fe(Z)} aHanuTuueckux B |z|<1 dyxHKuni knacca D * c papnocteneHHo 

© 


aOcOJIOTHO HelpepbIBHbIMH HHTerpasamu \\ In* | fz (e*) | a0} UMeeT MecTO Tora 


M TOJIbKO Tora, Korgqa BHYyTpu |z|< 1 nocuefoBaTenbHocTb {fz (z)} paBHO- 
MepHO CXOMMTCH, a Ha MHOwecTBe E MOLYJb TpaHHUHbIX 3HAYeHUH Mpeyesb- 
Hol dyHKuun |f (e’)| He monm2KaeTcA B yKa83aHHOM TOUHO B STUX TeopemMax 
CMBICJI€ MO CpaBHeHHIO Cc MOfyaamMu {| fz (e°)|} TpaHnuHEIx sHayeHu dyHK- 
uuu {fe(z)}. Tenepb y Hac MOABAAeCTCA BO3MOXKHOCTb BbIPa3HTb cosepxKa- 
IHeCsH B YNOMAHYTHIX TeOpeMax TpeOOBaHUA TOJIbKO B TeEpMHHAaX, CBA3AHHbIX 
c pacnpefenenveM HyJelH PyHkwi MU 3sHayeHHAMH MOgyJeh dyuKuni BOmM3H 
rpaHMUbl, He NPUBJeKai Mp 2TOM B ABHOM CbopMe uNcopMalluio O cCxoRMMOCTH 
nocweqoBatTembuocTH {fe (Z)} BHyTpu |z|<1 u o cBolicrBax mogyna rpaHHy- 
HbIX SHAYeHHM MpeferbHoH dynkunu. Mp orpanwuyumMca mpuBeyeHHem JMU 
OMHOH M3 CPOPMYJIMpOBOK MOMYYAaIOMMXCA TaKHM O6pasom Teopem, KoTOpad 
COOTBeTCTByeT Teopeme 3” us (3°). Ilo ee o6pasily moryT 6bITS cdopmysupo- 
BaHbl aHaJOrH Apyrvx Teopem. 


* Kaacc D spegen B. WM. Cmmpxosnim (2); mo nopogy cBoficts storo Kmacca cm (Oe 
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Teopema 5. JTycmb daa nocaedoeamenonocmu {f,(z)} ataaumuuecKux 6 
2|<.1 @ynxyuii xaacca D eoinoanenet ycaoeun: 


KP) 
A. \\ In* | fz (e?9) | d| , O<o<2r, R=1,2,..., ecmo nocaedogamenro- 
0 


ocmb paeHocmeneHHo abcoatomHo HenpepoleHolx PynKyuti. 


QT 


B. lim [tim In| fe (re) | dO — x (1 — Joey | seer 
0 j 


kook r1 


Toeda nocaedoeamepvonocmb {fx (e)} cxodumca no mepe na. E mozda u 
wWAbKO mozdu, KO2da nocaredoeamenbHocmnb {| fr (e%°)|} cxodumca na E no 
lepe K O. 

IT peonononcum: 

C. Ycanoeue B ne eolnonansemca. 

Toeda Onan cxcdumocmu {fp (e)} na E no mepe neo6xodumo u Oocma- 
lourno, umoOel: 1) eolnonnAauce ycaoeun I[—IV meopeme 2, o6ecneuuearoimue 
aeHomepHyto CxodOuUmocmb nocaedosamenoHocmu {fr(z)} exHympu |z| <1; 
) Ha mHoocecmee E noumu ecrody umenao mecmo paeercmeéo 


Timi fe (e)| = exp 4 (9), 20e $(0) = lima, (0), 


?, (9) noayuaromca nopmupoeanuem (2') dynkyuti dbp (9), onpedeanemoix op- 
tynoti (2). Jaa ynKyuti, OonycKarwux npedcmaenenue (3), onpederenue 
p,,(8)} Oaemca 6 (4). 

Crenyromujaa TeopeMa CBOLUT yculoBHe 2, Jalollee CBA8b Mery |f (e)|— 
lOyeM rpaHHUHBIX 3HaueHuk f (z)— u Jim | fe (e%) |, kK Gomlee MpocTE. 


A 

Teopema 6. J/ycmb Ons nocaedoeamenroHocmu {fp (Z)} ankaaumuueckux 

|z|<1 Qynkyuti eoinoanatomca ycaosua A u C meopemot 5 u nocaedoea- 
1eAoHocmb {| fr (e!®) |} cxodumca na E no mepe. 

Toeda cxodumocmb nocredoeamenronocmu {fr (e’®)} Ha E no mepe 6o3moocna 
1020a U mMONbKO mozda, Kozda evinoAaHstomca ycaoeun I—IV meopemo 2 
OANA 6CAKO20 NoOmHOMecmea E, C E, na Komopom Jim eer? iy One 

—>0o 


100bIX 3apaHee 3a0aHHwIx 4uucean e>O0, 6>0 moocno Halimu KOHedHYIO CUu- 


n 

memy uxmepeanoe A = oy A;, nokpolearowyto mHoocecmé6o Ey C mouHocmoto 
t=1 

0 mHOMeCmea mepol << dmaKyto, 4moCc HeKOomMopozo Homepa K = K (s, 6) Oydem 


JHOBPeMeHHO Umemb: a) > (1 —| ax; |) <8; b) \ ie 0h =e: 
arg «pjEA A l fp (e | 


c) lim In| fr (re?) | do —| In| fa (e*)|d0 <e. 
Parke A A 


SameTuM, 4uTO ycnoBnec)o3sHauaeT, uTO Var we (9) <e, re We (8)—HeBos- 
A 


acTalollad CMHTyJapHad dyHkKuUMA, durypupyiolwlat B mMpekcTaBlennuu 
. HW. Cuupuopa cbyuxuntt f(z), BXOAMMMX B Kacc D. 


MockoBckKHli reoloro-pasBeOUuHbIM WHCTHTYT Tlocrynuso 
um. C. Opa2KoHUKUA3e 25 VI 1959 


IMTHPOBAHHAS JIMTEPATYPA 


1Y. HW. Ilpusaaos, [pannunpie cBolcTBa aHasIMTH4eCKUXx (PyHKUHH, U3q. 2-e, 
—JI., 1950. 2 B.UW. Cmupuos, Has. AH CCCP, cep. VII, Org. mare. u ecrects. 
yk, Ne 3 (1932). %T. I. Tymapxu4, a) JAH, 83, No 5, 655 (1952); 6) JAH, 98, 
“5, 739 (1954); B) Yu. aan. Baagumupck. neg. uucr., B. II, cbas.-matem. cep., 16 (1956); r) Tp. 
CK. reou.-pasBeg. HHCT. uM. C, OpmKonuKuyse, 36, pasBelouH. reocpus., 154 (1959); m) TAH, 
9, Ne 1 (1959). 
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Jloxnnann AkayemMuun wayk CCCP 
1959. Tom 129, Ne 2 


MATEMATHKA 


Axayemuk AH ApmCCP A. JI. WAPMHAH 


O HEKOTOPbIX HEPABEHCTBAX HW WX NPHMEHEHHWSX B TEOPHU 
®YHKIUMA 


B 3amMeTKe MbI yKa3bIBaeM MpeesbHEI MOpATOK yObiBaHuA MepOMOpdHbIX 
cbyHKuHH, mpH mprOnuxKeHHH K rpaHulle NO BHYTpeHHeH COBOKYyNHOCTH 
(cM. Take (+)). | 

Ilyctb f(z) Mepomopdua B |z| <1; {ag} —coBoxynHocTb Hywel, {bg} — 
COBOKYMHOCTB Now0coB (pyHKUHH f (Z), mpHyeM | a, |<] ae|<..-; | 01] <<] be| <... 

OG6o3HauuM Yepe3s L NMpOn3BOJbHY!O OTKPbITy!IO Ayry 7KopyaHa c HayaJIOM 
B z2=0, umaymywo kK rpannue |z| = 1. JI6yro caa3nyio yacTb L, IpMMbIKalo- 
myo K 2=0O, OyeM cuuTaTb CIpAMJAemMon. 

Bo u36exaHve HeCYIIeECTBCHHBIX OCJIOKHEHHH TpeOyem, uTOOH! Ha L 
|z| He yOprBan. Bo3pMem ua pyre L mpousBompuyto coBpoKynHocTb Touex E. Ilycrp 
E (r)—4acrb 3To COBOKyNHOCTH B Kpyre |z|<r, HsMepuMasd Bob L. Craputes 
3ayaua 06 OlleHKe CBepxy MepoMop*HOH B eHHHYHOM Kpyre dyHKuuN f (Z) 
nocpeACTBOM cpeyfHero sHayeHusa Ig|f(z)| Ha copoxynHocru E 

Hepaseucrso I. [/ycmo w(|t|) —npouseoronaa oepanurennaa (w (| t|)< 
<1) * neompuyamenonan dynkyuna KomnaekcHozeo apeymenma t, onpedenen- 
Han Onan mouwek tEE, u 

w(|t|)d|¢ 
Vater ( 


ap >0—npouseoreHo? 4ucAo, OMAUYHOe om 4ucen {bp}; ObO03HA4UM 4epes 
|Om—1| wucno us {|bn|}, yOoersemeoparoee nepasencmey |bma|<p<|Om|. 
Toeda @ Kpyee |z| <9 umeem mecmo nepaeencméo 
Ig | z—~*f (2) (@—bi). . (2 — Baa) |< 
ih 4 
<Air—|z) \ ote f@)ldlé]+ BT () +4 gp A, (2) 


lg 
E (r—$ (1—r)] I 


20e 3 u 4 — npouséeoAbHole 4uUuCcAa, yOosAemeopstoue Hepasencmeam 0< 9 <1, 
4 > 1, 79 <1. Tocmosnnoie A u B onpedeastomca paeercmeamu 


{zz nme 1=\o(eDigli@lale1> 03 


Az e 
| (lt 17-2 
(2+ 82) eo rerale| + 1612-5] npu I <0; 
{ 4 2; 
1 ind aca oa 


h—nopadoKk Hnyad (h>0) au6o nosoca (<0) dynxyuu f(z) @ Harare 
Koopounam; T (r) — xapakmepucmuueckan mynKyua. 

SaMeTHM, YTO YHCIO MomocoB {by} B Kpyre paquyca p He OoubIle Yen 
T (me)/Igy, rae 4>1, pn <1. 


. : ‘ 
B samerke () Met cuntamu «(Z) HeyOniBalouleli 1 HeIMPepbIBHOK. OTH TpeOoBaHNsA H3UWHH 
284 


V3 ocnopuoro Hepasencra (2) Bpitekaer 
Teopema 1. Ecau f (z)s£0— mepomopgunan e@ lzZ|<.1 yxaxyua, mo 


fim{\ odéeli@ldliti+2d—n\>—co. — @) 
E(r) 
Ecau sce OAA npouséorbHoti f (2) 
lim) \ odelielilalél/ Ti+ —1))}= on, (4) 
r>1 “E(f) 
no f(z) =0. 


IIpu BeimouHenun (4) ana pasnocrn f(z) = fi (z)— fe(z) AByX Mepomop(p- 
IbBIX PyHKUH f,(Z) u fy(Z) cuenyer fy (Zz) =fe(z). 

Hepapencrso (4) TouHoe B Ksacce BCeBOSMOXKHbIX MepoMOpdHbIXx (pyHK- 
lu. B camom gene, nyctb E nexut wa gyre L Buyrpu yraa nr +8 < 
< arg(z— 1) < */2 — 6 uw yyoBueTBopseT BMecto (4) ycnoBuio 


o (||) ee. 
| Ge dl tl =00. 
E 
ae 
forga Aa dyHKuun f(z) = 2e?—! Gynem umeTb T(r) eoconst, uv nosTOMy 


tim{ | o()iglfo@ldi/ Tr +90 —n)} = 
Seas te 


she — lim {\ pub as/ const} = — 00. 
ad ON 


ImHakO fo(z)5£0. Sto noKa3prBaeT, 4TO B ycoBuN (4) nopayoK yOblBanna 
»(|¢|), Ompeqenaemplit HepaBeHcTBoM (1), TOUHBIH. 

B (4) u B 3HaMeHaTesle tburypupyeT MpeedbHO TOUHOe BLIPAKeHHe B TOM 
MBICIe, ITO ecu w(|¢|) yRoBMeTBOpaer (1) u w(r)— nOonOKUTeNbHaA PyHK- 
IMA, CKOJIb YrOHO MejlJIeEHHO CTpeMslljaica K Hymo pH r—->l1, To u3 
/CJOBUU 


lim!) o(epiiglt@ldle[le7+9—nh=—0 6) 


bees r) 


ie cnenyeT f =0. 
B caMom jeje, pacCMaTpHBad ONATb ciyyaH yHKUHH fo (Ziassoe 
1 E ua pyre L suytpu yraa '/.7+6< arg(z—1)<%/gn—6, 8>0, Mp 
JOBJIETBOPUM paBeHcTBy (5) H, OAHAaKO, f(z) s=0. : 
Ilyctb ©.—npousBombHad COBOKYMHOCTb C NOOKHTebHOM MOCKOK 
fepoli Buytpu |z|<1. Torga, ecau dyxKuua w(|t|) >0 yzosnetBopser 
JC JOBHIO 


o (| t]) 
Ve do < oo, (6) 
Q 


‘0 pH O6o3HaveHHAX, cburypupyroulux B HepaBeHctBe I, umeeT MecTO: 
HepasenucrTso II. 


Ig| 2-4 f(z) (z—d1). ..(2—bma) I< 


T (nr 4 
<A(r—jz)  () odd iglF@lde+BTO+ 4 Baga M 
2 [r—9 (1—r)] 
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20e 


4 
(saa (PH r= {i adehtel#@lder>o, 
Ae * ) slag j | 
[ [eet 92) prides + 821g 3] npu I <0; 
Q 


B, r, 7, ®—me owe, umo u @ Hepasercmee I. 

Orcroja: 

Teopema 2. Ecau f (z)s==£0— dynxyua, mepomoppuaa @ Kpyee |z|<1, 
mo 


i (\ o(l|)glFOlde|T +90 — 1) > — ow. (8) 


Q (r) 


Ecau ote OAA npous6oAbnoli mepomopdxoti f(z) 


lim! \\ o(é)ig | |da/T Ir +9 (1—r)]| = —00, (9) 
or b Q'(r) 


mo f(z)=0. Amu ycaoesua makore mount. 

PaccMOTpHM Tellepb MepoMop@uHy!o Ha BCeH mocKocTH cyHKuHtO f (2). 
Ilycrb L—uekotTopad OeckoneuHaa Ayra PKopmava, coequHsAioulad Hayao 0 
c Z=oo. Byfem cuutaTp |z| HeyOnipaiomjeh na L. [Ipegnonaraem so6yro 
KOHeYHYy1O yacTb L, mpumplKaioulyio K z = O, cnpamasaemon. Ilycrh E — mpous- 
BOJIbHad COBOKYMHOCTb Ha L, u3MepseMaa Bob L; E(r)—nopuusa cosBo- 
kynuocma E B |z|<r. Bosbmem npousBombHoe yuco p=+-|bn|, n= 1,2,... 
Ilyctb m. TaKoBo, 4TO |bm_1| <p <|bm|. 

Hepaspencrso III. Wpu w(|t|) >0, yooeremeoparwweri ycaroeuto 


| o(/é)dle| <0, (10) 


daa Atoboti mepomopduoti 6 |z|< 90 dynkyuu f(z) u |z|<p<r 


_ Igle-¥@)(2—b)... @— bn a) < 
<= ( oDiglFOldlt1+ BT) +CO), (11) 


E (&r) 
20e 


E (8r) E (9r) 


[20 | odepalell* — npw t= |) olediglt@lalt|>o, 
9S 


| 
Hof wqepatel npu I <0, 
1B; 
‘le 4 | Bin | 
3 Gaeta 


m—1| 


Wag Sie! - 8 > p, BY = max| 


Ms nepapeuctsa III cnegyer 
Teopema 3. J[za npouséoabnoll mepomop@xot mynKuyuu f (z)=£0 


Him { | edebielf@ialei[ rr an} > —o0, a>. (12) 
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Ecau oe 


lim { | (eight @ldlelfr7 (| =—e, (13) 
roo E (r) 
no f(z) =0. 
Ha mpumepe yacTHerx tbyHKUNH JOKa3spiBaetca mpenesbE : 
peu (10). (13) w (la) peebHad TOUHOCTh yc 
Ecau tenepb f(z) mepomopdua, a Q— nponsponpuas M3MepyHMad JBY- 
fepHad COBOKYNHOCTb Ha Z-MJIOCKOCTH, TO ycTaHaBJMBaeTca: 
HepaspeucrTso IV. /Tpu w(t) >0, yoosremeopsaroiulem YCAOBLIO 


\\ ot) dor <x, (14) 
2 
s Kpyee |z|<p<r 


lg|2—* f(z) (@—by).. . (2—bm—) |< 


<= [l odépight ide + BT (+ C'(), (15) 
Oe ee 
[{20) oqepda}* pu r= (\ o(eigif@|der>o, 
ee aie 2 t60 
| ase ean npu I <0, 


7’ (9) — NOCMOAHHOe, 3AeUCAuYee MOALKO OM op. 
M3 (15) cnegzyer 
Teopema 4. Ecau f (z)s=0— mepomopduasa na z-naocKocmu, mo 


Tim { {\ @ (lel fF) |der / rT ()} > —c0. (16) 

Ecau oe es 
lim { \\ © (Dg |) [dae /rT (ur) | =—00, (17) 

no f(z) =0. iad 


Ha mpyvmMepe yacTHpix dyHKUMi oKa3bIBaeTcA TOUHOCTB ycuoBul (14), 
16) u (17) B Kaacce BCeEBO3MOX*KHBIX MEpOMOP*PHEIX PyHKIUHH. 


VucruTyT MaTeMaTHKH M MexaHHKu Tlocrynuto 
Axkayemuu Hayk ApmMCCP 1 VI 1959 


WMTHPOBAHHASA JIATEPATYPA 
1A. JI. Wlaruusu, U3s. AH ApmCCP, cep. pu3-matem. HayK, 12, Ne 1 (1959). 


287 


Jloxnagnn Akagemun wayr CCCP 
1959. Tom 129, Ne 2 


ACT POHOMH ff 


VM. B. BOJIKOB, B. ©. ECHMOB u I. B. WEF JIOB 


OB HCNOJIbBSOBAHHH NPHHUAMA KOHTAKTHOLFO 
®OTOFPA®MPOBAHHSA MPH H3Y4EHHH CJIABbIX CBETOBbIX 
MOTOKOB 


(IT pedcmaeneno axademuxom A. H. Bepeom 13 VII 1959) | 


Pemienve payja acTpOHOMHYeCKHX H reousHyecKUX 3afay TpeOyeT UccIezO- 
BaHHA CIeKTPOB BeCbMa CslaObIxX OObeKTOB. IIpH u3y4YeHHH CHeKTPOB cu1a6bIxX 
3Be3, TYMaHHOCcTeH H HOYHOTO HeOa NPHXOAMTCA BecTH oTorpaupoBaHnue Cc 
MHOFOYACOBbIMH 2KCNO3HIHAMH. IlosTOMy MOBbILIeHHe YYBCTBHTeJIbHOCTH IpHem- 
HHKOB H3JIYYeHHA MO3BOJIAeT COKPaTHTb BPCMA SKCNO3HUMH WM M3y4aTb cabbie 
JeTasIW, KOTOPbie OOBIMHbIMH MeTOJaMH He MOryT ObITb OOHapyKeHbl. 

OHUM U3 MeTOJOB HHTeHCHDUKALMU H300paxKeHHH ABJIAeTCA MpHMeHeHHe 
3JIEKTPOHHO-ONTHYeCKUX NMpeobpasopateeh (7,7). B ciyyae UcHOmb30BaHHA 
OOBIMHbIX JJIEKTPOHHO-OMTHYECKHX TpeoOpasopatTeJieH M30OpaxKeHve Cc 9KpaHa 
lpH6opa NepeOpacbiBaeTca Ha POTOSMYVJIBCHIO MPH MOMOMIM ONTHYeCKOH CHCTeMbI; 
IIPH 3TOM J\axKe BECbMa CBETOCHJIbHbIe OObEKTHBHI COOHpPaiT He Oosee 10% cBera, 
W3J1y4aeMoro 9KpaHoM (7°). 

Jina Toro 4TOObl HCMOIb3OBaTb MOJIHOCTbIO BeCb CBeT, HY2KHO MpHBecTH 
(oTOIMYJIbCHIO B ONTHYECKHH KOHTAaKT C *lyOpeclMpy!ouluM SKpaHOM mpeobpa- 
3oBaTeid. J\iax COXpaHeHHA BbICOKOM paspellatolleH cnoco6HocTH mpHoOopa 
paccTOAHHe Mexky SKPaHOM H SMYJIbCHel JOJKHO GOLITh BECbMa MaJIbIM. Bnep- 
BbI€ 9JICEKTPOHHO-ONTHYeCKHe MpeoOpasoBaTeH AIA KOHTAKTHOTO (coTrorpadu- 
poBaHua Obwin mpHmMeHeHbi B. HM. Kpacoscxum (°). 

B 1958 r. Obl H3rOTOBJIeH YCOBePLIeHCTBOBaHHbI MpHOop Avid KOHTaKTHOrO 
(boTorpadupoBaHuA CaOOCBeTALLUXCA OObEKTOB — (OTOKOHTAKTHaA TPyOKa. 
Ouna COCTOHT H3 BaKYyMHOPO OaJlIOHa, B KOTOPOM CMOHTHPOBaH Nosympospay- 
HbIM (OTOKATO, SJIEKTPOHHAaA ONTHKA UH *lyopecMpyrtouluh sKpaH. Ilocnequnit 
HaHeceH Ha CJIOJAHYIO MlacTHHKy TOWMHOK 20—30 p, ABIAIOULyIocA 3alHei 
cTeHKoH mpu6opa. K stoi muiacTHHKe NpH2KMMaeTCA POTOSMYJIbCHA; BaKyyM B 
mpu6ope coxpaHseTca JIHTeIbHOe BpeMa. 

JA IpHBeeHHA POTOSMYJIbCHH B ONTHYeCCKHH KOHTAKT CO CJIOLAHOM ma- 
CTHHKOM, Ha KOTOpy!0 HaHeceH 9KpPaH, MPHMeHAJacb HMMepCHOHHad cpela c 
nOKasaTeJieM MpeJIOMJIGHHA, OJIM3KMM K NOKa3aTeJIO MpeJOMJIeHHA COLE. Do- 
TOSMYJIbCHA, HaHeCeHHad Ha THOKy!O NosWomKKy (KHHOMMeHKa), MeXaHHueckH 
IIpHKUMaach K 9KpaHy. 

IIpu KOHcTpyuMpoBaHuN npHOopa cMOwKHOK OKasaJlacb 3aqa4ua ycrpaHeHua 
sacBeTOK. JH CHH2KeHNA XOJOAHOH SMUCCHH doTOKaTOsa Obivla UpumMeHena 
9JIEKTPOHHAaA ONTHKAa C YMeHbINeCHHBIM TpaHeHTOM NOH BONH3H KaTosa. 

@MoOTOKOHTaKTHaA TpyOKa C KHCJOPOAHO-Le3HeBLIM OTOKAaTONOM Gplia Hc- 
NOJIb3OBaHa Id POTOrpapUpOBaHHA CNeKTPOB CBeYeHHA HOUHOTO HeGa B OOuJla- 
crm 0,8—1,2 p. Mcnonps0Banca cnexrporpad CII-50, HanpaBaenupili Ha cepep 
no, yriom 30°k ropusoxty. Jlucnepcua cnekrporpata c y4eToM 3u1eKTpOHHO- 
ONTHYeCKOrO YBeJIHYeHHA (OTOKOHTAKTHOK TPyOKH Onita 100 A/mm. Poroxatox 
TpyOKH OXaxKasicA cyxoH yruekucnoToH. Mcrousuk Bbicokoro HanpsxKeHHA 
WIA NHTaHHA TpyOKM cTraOusMsupoBaca. DororpaupoBaHue Benocb Ha NOJ- 
288 


K cmamve H. B. Boaxoea, B. ©. Ecunoea, I]. B. lleznoea. cmp. 288 


1000 10500 # 


Puc. 1. Cnektp cBeyeHHa HOuHOrO HeOa B OOacTH 0,9I— 
1,0 vp, NoyueHHSIH C MOMOMIbIO POTCKOHTAKTHOH TpyOKH 


K cmamoe H, B. Boezdaxoeott u B. H. Ilonxoea, cmp. 814 


a 6 6 
Puc. 2. Pa3auunble opMbl paspaqa, HHHIMHpOBaHHble Ha nlouycepHyecKoM 3a- 
KPYIeHHH CTepxXKHA, BbICOBbIBAIOMerocA H3 WHAMHApa C d = 444 um, H = ry M, 
quamerp nostychepbt 27, = 8 MM, HalpsxKeHHe U = 1048 xs. a— ! = 9 mM, 6 — 
{= 11,5 mm, 6 —/= 19,0 mm 


hai oe rey olen Ve Se, 


eo 


BL eins 4 


cBeyeHHOH muieHke Tuna JLH (°). Oxcnosuunu Rocruranu 4 yac.; npu TaKol 
SKCMO3SMIMH He OOHapy2XKMBalOcb JaxKe CleOB XoMOLHOM smMuccun. Ha puc. | 
MpHBeeHbI CNEKTPbI CBEYEHHA HOUHOFO HeOa B OOsacTH 0,9 u 1,0 p, Noviy4eHHbIe 
Cc SKCMOsHIHeH B 4 uaca. 
_ Cpapuenue cnekTpoB HouHoro He6a, NOJyYeHHBIX TPH NOMONM POTOKOHTAKT- 
‘Holi TpyOKM HM OObMHOTO SeKTPOHHO-onTHYeCKOrO MpeobpasoBaTea Cc Mepe- 
‘OpacbiBatollel ONTHKOL, NoKa3a0, 4TO BBIMTPbI B YYBCTBUTebHOCTH MIpH 
-KOHTaKTHOM (poTorpa*upoBaHu B 10 pas Bplllle, YeM MpH OOpMHOM cbororpadu- 
-popaHun. Paspemiaroljad cnoco6HocTb oTOKOHTaKTHOH TpyOKU up coTorpa- 
Qupopanun oKOsIO 20 WITpHxOB Ha MHJMMeTp Mpu MoOesHOM pa3sMepe 3KpaHa 
10 mm. B 9ToM oTHOWIeHHH (OTOKOHTaKTHAd TpyOKa MpefcTaBaeT U3BeCTHbIE 
TipeHMylilecTBa TO CPaBHeHHIO C MHOFOKaCKaHbIMH 3JIEKTPOHHO-ONTHYeCKHMH 
npeoOpasopareramu (”). 

BosMOxKHO M3FroTOBJIeHHe (OTOKOHTaKTHOM TpyOKH Cc 9KpPaHOM, GOOJIbLIHM 
10 mM. IIpu sToM Hy2kHO MpHMeHATH GOoslee TOJICTYIO CIOAAHY!O MJIaCTHHKY, 
HM pa3spelliaioulaa cnocoOHocTb mpHOopa ynaseT, Tak 4YTO CyYMMapHoe 4HCJIO pas- 
pelllaeMbIX 9KPaHOM JJIEMeCHTOB H300PaxKeHHA MOKeT yMeHbuMTECA. Jia pada 
CNeEKTPOCKONHYeCKHX paOoT 9KpaH pasMepom B 10 MM BNOuIHe JocTaToUeH. 


TocyapcTBeHHblli aCTPpOHOMHueCKHH MHCTHTYT Tlocrynus1o 
um. II. K. Ilrepx6epra 6 VII 1959 


IMTHPOBAHHASA JIATEPATYPA 


1A. A. Kanunak, B. WU. Kpacoscxkui, B. B. Huxouos, Mss. Kppcke 
acip. 00C., 6) 119 (1951). 9 2ME A. T uwies Wake Ford jr, JS) Ha UIs Wea Baim: 
Publ. Astr. Soc. Pac., 70, Ne 417, 592 (1958). TI. B. Wleraos, Acrp. xypu., 35, B. 4, 
651 (1958). *V. I. Krassovsky, Trans. Intern. Astr. Union, 9, 693, Cambridge 
(1957), ®&T.M. Myaapunk, K. WY. Netposa, Acrp. xypu., 34, 102 (1957). 
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WTorsage Akagemun nayrx CCCP 
1959. Tom 129, N 2 


MATEMATHYECKAA ®H3HKA 


B. C. BY JI bIPEB 


Ob MCCJIEMOBAHMH TOUHbIX PEWIEHHA HECTAILMOHAPHBIX 
SANAYU JH®PAKIMH B OKPECTHOCTH BOJIHOBbIX ®POHTOB 


(ITpedcmaeneno akademuxom B. H. Cmupnoeeim 9 VII 1959) 


Ucceqopanve pellieHHl HecTallMOHapHbIX 3alay AudpakiuUu OObMHO yfaeTca 
MIPOBeCTH JIMIMb B OKPeCTHOCTH (pOHTOB BosMyeHHA (1~°). B ykKa3aHHbIX CTaTbAX 
U3y4aJICA MO CyMLeCcTBY NePpBbIM WICH Pa3JIOXKeHHA BOJIHOBOFO NOMA MO crTene- 
HAM TlapaMeTpa Y, XapakTepH3ylollero paccTOAHHe TOUKH HaOMOeHUA OT (PpPOH- 
Ta BOJHbI. OHaAKO CXOMMMOCTb YNOMAHYTHIX Pa3zJIOKeHHH JO cHxX MOp MoLpobHO 
He HcculeqoBaacb. B HacTOAuleH 3ameTKe JOKa3biBaeTca WIA CyYaA akycTuye- 
CKHX OJHOPOHEIX Cpe, PaseJIeHHbIX KPyFOBOH WHIMHApHyecKon MIM ccbepu- 
gecKOH rpaHullel, YTO Ha OCHOBaHMH pe3sysbTaToB (1—*) MOxKHO NOCTpOuTb pay 
110 CTENeHAM Y, CXOJALIMUCA B OKPecTHOCTH @pouTa HW MpelcTaBAIOULMH Mowe 
B HEKOTOPBIX CJLYUaAX NOJIHOCTbIO, a B APYIHX C TOUHOCTHIO AO CJaraemMoro — 
aHaJIMTHYeCKOH (PyYHKIMM OT KOOPAMHAaT HM BpeMeHH *. OtuM JaeTca OGOCHOBaHHe 
JyueBoro MeTOJa B PpacCMaTPpHBaeMOM KJiacce 3afau. 

1. Tounple BbIPaKeHHA AIA BOJIHOBOFO MONA TOYeUHOrO MCTOUHNKAa B JBy- 
CNOHHOL cpese ¢ KPyrOBOH WHIMHApHueckol (mlocKad 3aqaua) usu ccbepHuecKor 
(ocecHMMeTpHuecKad 3aflaua) rpaHuleh pa3yema cpeq MMeloT BU OeCKOHCUHIX 
PANOB cooTBeTcTBeHHO 0 cosn@ umu nomHHoMam Jlexangpa Pp, (cos 9) (7): 


U (2,9, 6) =Re[S ttn (t, ofan ||, (1) 


aS, Pn (cos 9) 


rae t > 0—G6e3pa3mepHoe Bpema; p > 0— 6e3pa3mepHoe paccTosHHe TOUKH 
HaOJIOJCHHA OT OCH IMIMHApHyecKOH UsJIM WeHTpa ccepHyeckoW NoBepXHOCTH 
pa3qena cpeq u yron 9 3aKmo4ueH B uHTepBase [0, x]. PyHKIMH Un (Tt, p) 
ABJAIOTCA AHAaJIHTHYCCKUMH, 34 UCKJIOUCHHeEM MOBeEPXHOCTeH MWHJIMHAPMYeCKUX 
umu ccepvyeckHx BOIH: p=t+1—2/, 1=0,1,2,... 

Ilyctp Q — mro6aa orpannueHHad OOJlacTb H3MeHeHHA Tt HM Pp, He Cofep2ka- 
(lai 3HaveHui t, p, COOTBeTCTBYIONNX: 1) WMIMHApHyecKUM UM ccbepHuecKuM 
BOJIHaM p =t-+ 1—2/; 2) axycTMuecKHM JIMHHAM, MOCTpOeHHBIM NO 3aKOHaM 
TreOMeTpHY¥ecKOH akycTHKH; 3) JyyaM, BCTpeyalOWIMM TpaHMy pa3szyesa cpey 
OJ, yrIOM MOMHOrO BHYTpeHHero OTPaxKeHHA MIM KacaTeJIbHbIM K Hel. B (?,*) 
m0Ka3aHoO, YTO (YHKUMH Un(t, p) MOFyT ObITb 3alvcaHbI B BUJeC 


Un (z, 0) dB (c. ) ii Va (t, 0) +R, ic; p); 


rye I,(t, 9), Va(t, 0) H Ra(t, p) MpeACTaBAAIOTCA KOHTYPHbIMM HHTerpalaMy, 
mpvyem npn t,9€Q u nn ~15 Beuncnenne I,(t, 9) MOXKeT ObITb Ocy- 
WIECTBJICHO 10 MeTOAy mepeBana, V,(t,p)—no BblyeTaM, a Ry(t, P) Mony- 
CKaloT OLeHKY 

[Ra(t p)l<e™, A>, (2) 


* Metol JOKa3aTeibcTBa paclipocTpaHAeTcA MU Ha Apyrve 3afauH, B KOTOPbIX TOUHBIE pe- 
WIeHHA MpecTaBAMIOTCA B BUC KOHTYPHBIX MHTerpaos (Hampumep, 3aqaua JlemOa AA HeOLHO- 
pofHoro Howynpoctpauctsa (')). 
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PaBHOMepHY!O OTHOCHTebHO KOMMJICKCHBIX 3HaYeHHH Tt MU p, CCH TOJIbKO UX 
BeIICCTBeHHbIe YacTH MpunassexkaT Q uM MHHMbIe YaCTH JOCTATOUHO MaJIbI. 

2. CcbopmysmMpyeM HeCKOJIbKO BCMOMOPaTeJIbHEIX MpeAIOKeHHU, KOTOPbIe 
JleKaT B OCHOBe HCCIeMOBaHUA aHaJMTHYeCKUX CBOHCTB BOHOBOrO Hoss (1). 

Tyctb A(n), n=1,2,...,—MOceqOBaTebHOCTb KOMMJICKCHBIX UYHCEd 
Takas, ato A(n)=(n) u $(z) yooBneTBopseT ycsoBMIO: Aa m060cro © > 0 
MOxeT ObITh yKasaHo Takoe N (s), uro npu |z|>N u |argz| < 7/2 bynkuua 
)(z) peryanpHa u |b(z)|<exp[e|z|]. Jlerko MoxeT OblTh ROKa3aHa 

[oe) 


Teopema 1. Psd >) A(n)e"" cxodumca npu Imy>0, u ezo cymma 
n=1 

F(x) ecmb axanumuueckan dynkyun y 6 stnboti 3amKHXYymoit oOAaCMU NAO- 
CKOCMU Y, He nepecekarowet ayueti Rey = 2nl, Imy <0, =0, +1, +2.,... (%). 

HeanamutTuyeckyio uactb dbyHkunH F (vy) B OKpecTHOCTH oOcoOoH TOUKH 
* = 0 mo3BoulseT yCTaHOBUTb Cyeyiollad Teopema: 

Teopema 2. Ecau 4aenot nocaedoeamersnocmu A(n) npu OboAowux nr 
OonycKatom acumnmomu4eckoe npedcmasbreHue 


M 
oN A (n) 
A(n)=-,| >) 3+-42-|) Meo, (3) 


20e 8 — eetuecmeennoe 4UCNO, Am He B3aeuUCAM OM nN U BbINOAHAOINCA OWUeCHKU 


|am|<co"m!, |Am+i(n)| <c.o%t1(M + 1)!, (4) 
6 Komopolx o>O0 u nocmoaHHole Cy, Co He 3aeucam om m, M, n, mo 6 Kpyee 
Iy|<o1 umeem mecmo npu B=k, R=O0, +1, +2,..., pasencmeo 


—k 


F()=— ey | (tt (—m— 2) am (in) + 


+n) D pata | +h 


u npu B==k paeercmeéo 


; co 
me 7B 


Pi) = yD) eae COR 


20e fi (1), fe (y¥) — ananumuueckue npu |x|<o+ dynxyuu 7. Ommemum, uma 
npu k >0 cymmupoeanue om 0 do (—k) omcymcmeyem. 
3. Hccueqyem anamurnueckue cBolicTBa BomHOBoro Noma (1). OyHKuna 


M—1 


a ) ~ 0 
(6 08) = Di ta (|p Geos] + 2s Ral) [Pr feos 0 
n= qe Meets 


mp t,9€Q B CHy KOHeYHOrO UNCJa ClaraeMbIX B TMepBOli CyMMe H OLeHKH 
(2) ecTb aHaIMTHUecKad dyHKuNA t, p, 9. 


Buruuesienne I, (t,9) U Vn(t,p) (c mocmexyromel 3amenoli P, (cos8) acum- 
NTOTHYCCKHM Pa3JIOXKeHHEM) MOSBOJAeT NOMYYMTh Mp 1,9pFG Qu O<e<b< 
<m—e(B Ciyyae UMMHApMyecKoH rpaHnun e = 0) dopmyspr 


cos nQ i 
In (0) E (cos | si 3 PORE AO (1052, 99), 


(5) 
8 f aay ; 
Vn (t, p) be ay |= dexp [in (xe - 8) —e’*/ dy n'h] BY (n; z, 0, 8), 
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B KOTOPbIX CYMMMpoBaHHe M0 Rk BbINOJHACTCA B KOHEYHBIX Mpefemax; yp, Xz; 
S» > O0—ananuruyeckue tbyHkunu 1, p; A) (n;7, 9,9) u B® (n; 7, p, 9) ananu- 
THYECKHE 10 t,p, OOpasylOT NOCeLOBaTebHOCTh 10 N C YKa3aHHbIMH B I. 2 
CBOHCTBAMH, IPHYeM COOTBETCTBYIOMIHE OMCHKH BBINOHAIOTCH paBHOMepHO 
OTHOCHTCJIbHO KOMIIJICKCHBIX 3HaueHHH t,p,9, ecJIM TOJIbKO MX BEIICCTBEHHBIC 
wacTH MpuHaexkat Q u mpomexyrTky (&,7—e), a MHMMbIe JOCTaTOUHO MaJIbI. 


Popmyvibl (5) H Teopema | mo3BomAIOT yTBeEpxKLaTb, YTO YaCTb BOJIHOBOFO M0- 
JH, OMMCbIBAaeMad BbIPaxKeHHeM 


- cos n@ 
Yn (50) + Vn 0) [ Do Coos 0)| 


n=npy 


- 


mpu 7,p€EQ un 0O<e<0<n—e umeer ocobeHHOCTb TObKO IPM 3HaveHvAX 
t,p,9, YMOBJeTBOPAIONIMX ypaBHeHuAM 


Yr =Tr—9=0; tp = xp -—- 0 = Qril, Ua UR rer 


B cusy Se >0 Ha noBepxHOcTAX pw, = 2nl BOMHOBOe MOMe UMeeT GecKOHeU- 
HO Juddepenumpyemyzo ocoOenHocTb. TeomerpHueckve NOCTpOeHHA MO3BOJIAIOT 
yOeuTbCA B TOM, YTO MOBEPXHOCTH pe = 2n/ coBMaaloT C MOCTPOeHHbIMH 10 
tpHuuuny DPepmMa B OOlacTAX TeOMeTPHYeCKOH TeHH NMOBeEpXHOCTAMM IlepBbIx 
BCTYINJCHHH JIA BOJIH, HCMbITABLUIAX pa3JIMYHOe YHCIO OTpaxkeHHl A TpesoM- 
JleHHH Ha rpanuue cpex. IIpu tambHetimem pacnpocTpaHeHuu 3TH MORepxXHoc- 
TH TlepexOWAT B OCBeULeHHY10 OOsacTb. YpaBHeHuA Yr = 0 onucHIBaloT :bpoOHTb! 
OTPaXKeHHBIX HM MPeJIOMJICHHBIX BOJIH. Beauunna ye > 0 Maer yrsoBoe paccTo- 
AHMe MexK]ly TOUKOM HaOmMOMeHHA HM TOUKOH pouTa c TeM %Ke 3HaveHHeM p. 

4. BprifeuuM ocoOeHHOCTb BOJIHOBOTO NOJIA Ha (pOHTaX OTPaxKeHHHIX WIM 
MIPeJIOMJICHHBIX BOJIH. 

Unenbl mocmeqopatesbHocten A* (n; 7, p, 8), nm = My, NM) + 1,..., HMeIOT acCuM- 
mToTuyecKkoe ipefcTaBeHhe Buya (3) c omenKamn (4). Ilyctb to, po, 9) yRoB- 
JICTBOPAIOT YpaBHeHHIO yx = 0, rye K— ono us 3nayenuu k. Boxpecruocru 
Ts Por % PYHKUHA 


(oe) 
w(t, p,6) = >) eK AW (n; 7, 0, 9) 


=n, 


mpefcTaBumMa B BYye (Teopema 2) | 


a ae Se ha REIS) hs 
9 (8) = a irag (ot) 2 Toe By ta)" + 92 (0 9), 


THE 5 (t, 0, 9) — ananuTuyeckad PyHKWMA B OKpecTHOCTH Tos Po 9; 8 HE PaBHO 
WeuOMy UHCJy. 

Ec OKPeCTHOCTh 7p, P,9) UpHHagexuT oOnacTtH Q uv mpomexyTKy (¢, 
~—es) H B He HM O2Ha H3 PYHKUAM pe, UM Ye (R==K) He OOpalilaerca B HyJb, 
TO JIA BOJHOBOTO TOA B paCCMaTpHBaeMOl OKPECTHOCTH Tp, Po, 99 MOET ObITD, 
TaKUM OOpa30M, HallicaHa dopmyvia 


nee Cal meee 
U (t, p, 8) = Re| — Say (irk)? Trey Mts) + 9 (t, p, 6)}. (6) 


n= 


KoadbulveHTal a) (<, 9,6) MOACUMTEIBAaIOTCA NMOCAeLOBaTeIbHBIM MIpHMeHe- 


HWeM MeTOJa MepeBasia K BBIYMCIeHWIO KOHTYPHBIX MHTerpanoB Tp (t, 9). 
Pamuyc cxomumocru OecKoHedHOrO paga ompeyenseTca BeMUMHO o us (4), 
HaMMeHbINee BHAUeHHe KOTOPOM 3aBHCHT OT 7p, Po, 9%. 


* Tlpoune cooruomenus Tuna yn, +9=2rl,/=0,-+1,-+2,..., He MpHBOmAT K 3Ha- 
ueHuaM 7, p, 9, NpMHaqnexamum ux OOacTAM usMeHeHuA: t>0, p>0, O<O <7. 
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Pay B (6) Moxer ObITb (3a UCKOUeHHeM TOUeK PPOHTa, COOTBETCTBYIONIUX 
yuaM, HOPMAJIbHBIM K rpaHulle pasqesa cpeq) nepepasiomwKeH B CXOJAMMUCA 
pi m0 cremeHaAM paccTOAHUA OT @poHTa, W3MepsxeMoro MO TreoMeTpHyecKUuM 
myyam. KosdcuiwentTbl Takoro pxjla ecTecTBeHHee BCerO HaXOQMTb Hemocper- 
CTBCHHOM ero MOACTAHOBKOM B COOTBETCTBYIOlee edpepeHuuasIbHoe ypaBHe- 
Hue WM rpanuyHple ycuoBua (syueBok meTog (“)). 

Ecam U (zt, p, 9) =0 mpu yx <0, To Reg (t,p, a HW pu yx > 0 none 
OMMCbIBaeTCH OJHUM OeCKOHeYHbIM pxAOM u3 (6). 

ABtop BbipaxkaeT OslarofapHocTs T. VU. Tletpamenio — 3a oOcyxKyenne Bor- 
poca. 


JlenvurpamckHit rocyapcTBeHHEI YyHHBepCcuTer Tlocrynusio 
um. A. A. )KnaaHopa 1 VII 1959 
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Aornayge Akanemunu nayr CCCP 
1959. Tom 129, Ns 2 


MATE MATHYECKAA PH3HKA 


Uneu-Koppecnongzent AH CCCP Lf. A. TPHHBEPL 


O AM®PAKILHM 3JIEKTPOMArFHUTHbIX BOJIH HA MOJIOCE 
“© KOHEYHON WIAPHHbI 


1. Xora sajaua 0 AupakUHN SeKTPOMArHUTHbIX BOJIH Ha HJleasibHO mpo- 
BOAAMel OeCKOHEYHO TOHKOM Nosloce KOHeYHOM LWIMpHHbI JomyckKaer pelieHue 
MO MeTOAy pasiesleHHA MepeMeHHBIX, BbIpaxKatolleeca uepes dyHKunu Maree, 
OMHAKO MO yuatOlMecA NP STOM PALbI YAOOHH! WIA YHCCHHBIX pacueTOB JIMUIb 
Mp HeOoMbuMxX S3HayeHHAX Y = kh, rye k — BouHOBoe 4NCNO, A — wupuHa 
novlocbi. AHaJIOrH4uHad TPyHOCTb HMeeT MeCTO UM IPH pellleHHH ZTUM COCO6OM 
«JONOJIHUTeIbHOH) 3aauH O TuppakWun Ha We MexKAy JBYMA WfleabHO Mpo- 
BOJALIMMH TOJLYIIJIOCKOCTAMH. 

Ilonb3ysicb MpeJIO%KeCHHLIM HAMH HOBbIM MeTOJOM pellleHuaA 3alay Audpax- 
IMM SJIEKTPOMArHUTHEIX BOJIH Ha MJIOCKUX HealbHO MpoOBOAAMWIMX IKpaHax 
(MeTO TeHEBLIX TOKOB (!—%)), OKa3aJIOCb BO3MOKHBIM CBeECTH BOMpOc O Audpak- 
IMM Ha IeJIM K PeWICHHIO MIpOcTbIX MO CTpyKType ypaBHeHuh PpeyrobMa BTO- 
poro pofja, W3 KOTOPbIX, B YaCTHOCTH, JerkKO HaxoOfuTCA HM acuMMTOTHYecKaa 
copMa HCKOMOrO pellleHHA pH OombuIMX Y. C MOMOLIbIO IPHHUNNA JOMOMHUTEIb- 
HOCTH MOKHO Jasiee NepeHTH MO M3BeECTHbIM paBWJlaM K PelIeHHIO 3agqaun WH- 
(pakUHu Ha Mosoce. OLHakoO Tako NYTb MPHBOAUT K CJIORKHIM HW HeJerKO TOL- 
JariouluMca ypouleHHio M AucKyccuH dopmyviam. B Hwactosujen paOoTre MbI IIpH- 
JiaraeM K PeIIeCHHIO TOU MocieqHeH 3afauH HexaBHO MpelJIOMKeHHbI HaMH HO- 
Bbili METO], PeWICHHA MHTeCrpaJIbHbIX ypaBHeHHi Tuna DpesrosbMa c AKPOM, 3a- 
BUCALLMM TOJIbKO OT aOCOJIOTHOM BeEMUHHbI pasHocTH apryMeHTos (*), mpHyem, 
B YaCTHOCTH, JerKO HM MpocTo Mowyyaetca acMMUTOTHYeCKaA (opMa McKOMOrO 
pemleHua pu y > 1. 

2. 3ameTuM mpexye Bcero, YTO, Kak NoKasaHO B (°), m1. 5, pemieHue camok 
oOmel JByXMepHOH 3aqauH Anppakunn* AIA NOMOCLI CBOAMTCA K KBaspaTypam, 
eCJIM H3BeCTHO pellleHHe «KJIOUeBOH» 3afauH, POpMyJIMpyeMoM HHTerpa/bHbIM 
ypapHenuem (cm. (7), (44)) 


A . 
\i(R, Eh) HP (k|x—E|)di = — HP [k(R+3)], 0<*<h, ROO, (1) 


rye H® (z) —cyukuua Xanxens; j(R,&,A)—muoTHocTh TOKOB, HaBeeHHbIX 
Ha Mlosloce Mok, AelicTBHeM pacnosomKeHHoro Ha paccrosHuu R or Kpaa §=0 
NOJIOCbI UW MapaswiedtbHOrTO eMY eCAMHUNYHOTO JIMHeMHOFO TOKa, a TaK2Ke pellle- 
Hue ypaBHeHHa 


A 
\ ia(€, A) HO (|x —8]) di = Ae + Belt, O< 4 <h, (2) 
0 


rye A u B—npousBoJibHble MOCTOAHHBIe. 
HerpyHo BuyeTb, YTO ecIM HalieHo oOmee pellieHve ypaBHenusa (1) mpu 
mo6om R>O, To pemienwe ypaBnenusa (2) losyyaeTcA U3 Hero MpOCTbIM ITpe- 


* T. e. Kora BHeIMIHee Tome He 3aBHUCHT OT KOOPAMHATHI, MapasiebHO peOpam Mouocel. 
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JleIbHEIM mlepexogom. J[elicrsutenbHo, cuvtan B (1) R crpemsalumca Kk Gec- 
KOHEYHOCTH H 3aMeuas, TO | 


Dn ~/ p) oy im /4—i. 
limV Re*® HO [k(R+ = V Zeme™, 
R-0co 


BHYAUM, UTO pelleHHvemM MHTer paJIbHOrO ypaBHeHiA 
h 
| GA) HP (k|x—E|)dea et, O<¥<h, (3) 
0 


ABIAeTCA PYHKUHA* 


ey Sy, : TD Re ; 
inten) = Fem lim VRe®®j(R, HM), O<E<A (A) 


Tlanee, 3amenaia B (3) xX Ha x, =h—x, 0< x, <hA, a TlepemMenuyo 
uHTerpupoBaHua — Ha (A —&), mowyYHM COOTHOWeHHe 


h 
{ets is(A—E, h) H® (k| x —E|) dé =e, O<x<h, (5) 
0 


KOTOpOe BMecTe c (3) u (4) MOKa3bIBaeT, UTO pellieHve ypaBHeHua (2) uMeeT 
BU 


inh) = YW Zein lA lime®® VRj(R, A 
jo(E, A) V Se (Alime V Ral heap 
+ Bel lime® Y R j(R,h—8, h)}. (6) 
R-00 


Takum oOpasoM, JIA pellleHuad B KBajlpaTypax camof o6mleli ZByXMepHor 
gaqaun Audpakiuu Ha nonoce Tpe6yeTcaA TObKO HaxOxJeHve pellleHuA KJIO- 
yeporo ypaBHeHna (1). 


3. Ilepexoqa kK pelieHuio ypapHeHua (1), ormeTHM mpexse Bcero, uTO 


CCIM 34MeCHHTb B HEM X Ha X; =A—x wu — Ha (4—£), TO NOMyYMM COOTHO- 
IueHve 


h 
\ i(R, A—§, h) HP (k|x—8]) dE = — HP [A(R+ x), O<2<h, (7) 
0 


KOTOpoe NOHaMOOuTCA HaM B JaJbHeliiiem. 


SameTHM Jajlee, YTO Mp h= oo, T. e. Kora NoMoca OOpaltaetca B mowy- 
MJIOCKOCTb, PeleHHe COOTBETCTBYIOMNerO ypaBHeHusl 


co 


\i(R.E co) HY (kl x—E|) di = — HP 1k(R + a], 0<4<00,R >0, (8) 


0 
H3BeCTHO H paBHo (cm. (3), (18)) 


e—ik (RHE) VR 


j ny he — 
aS SoRe) z(R4+E)VE 


, Wh Om Reads (9) 


* Cp. B cBagn c sTuM (*), § 1, opmymr (3) m (4). 
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Tlepenucpipasn (8) 


ri 


Jil 3HayeHHH O <x <A TaKHM O6pa3om: 


Waves Cole (et ke de =e 


cues 


lee) 


= — HP [k(R + x)1—\ f(R, t+ h, 00) HP [kt + my dt, 


0 


ie i; (10) 
M yuuTpiBad dopmyvpl (1) u (7), BUAMM, TO JOU2KHA HMeTb MeCTO CBA3b 
j(R, 800) =F(REAM+\ (Ri E+h, 0) {(GA-E Ade. (11) 


0 


| ITO — HHTerpo-PyHKIMOHA IH HOE ypaBHeHve Aa pynkunn j (R, €, A). [logxcras- 
JIAA,B Hero cr gon a Sa j(R,&, 0c), BBOa Ge3spa3mepHble mepe- 

MeHHbIe f= /h, n= &/h, C= t/h, ym =1—7 u HOBYtO HKILMIO U(r =e 
= — whi (R,§,h), Tonya: 7 ee oe 


Vr eit a) Vr Cm a) 2 eV y a d 
u(r, y= ee ermal Vain aug, 2 OMA 
(r+nv¥n tr lgmemn eee 
Samenaty Ha y, Maer 
‘ Vp emit tm) Vir enix Ht) Comet y (t, n) at 
uff, m1) = == ee 
ae (r +m) Vin T (Coe cee (re Littl orton) 


0 
CxsayqpiBan WM BbIUMTad ypaBHenua (12) u (13) wu nonaran 


v.(r,y) =e [u(r,y) u(r, m)/Ve, 
fpHwemM K ABYM He3aBHCHMbIM WHTer paJIbHbIM YpaBHeHHAM AAA (pyHKLY* 
Or 1); 


Cue pmeae 1 | 


oe (gy) he —-+ — 
2 (9) Grene ——(r +m) Vin 


at ( ere ¥E 

J(r+e+4y Vite 

Ypapuenun (14) copnagaioT no THNY C ypaBHeHHsAMu (56) cratbu (°) qas 
cbynkunit d. (r) *. OnnaKo cusnyeckHit cMbICA OOeHX aTHX Map (PyHKIMH co- 
BePIeHHO pa3siMueH, HOO B TO BpeMA Kak BeJIMGMHbI }. (7) CBASAHbI C pac- 
MpeeseHveM MO MpOBOAAULHM MOMYNJOCKOCTAM TOKOB, BOSHUKAaIOULMX NOJ 
qeiicTBueM HeKOTOpOrO 3afaHHOrO BHeUIHerO MONA, PYHKWMH Vs (7,74) NWoKa- 
3bIBaIOT, KaK 2aBHCAT TOKM, HaBeJeHHble B (PUKCHPOBAaHHbIX TOUKAX YU 7 
MOJIOCbI, OT MeCTOMOJOKeHUA / BbISbIBAIOU[erO HX JIMHEMHOTO TOKAa. 

3ametTuM ele, uTO ypaBHeHua (14) MoryT ObITb 3alucaHbl Kak ypaBHeHua 


C CHMMeTPHUHEIMH ALpaMu Disa PyHKUM x4 (7, 7%) = Vs (r,y) p(r), Tae p(r) = 


: ia 
— ety 
(5 +r 


0,G nd, O<n<l. (14) 


Wl 
) ‘, mpwuem** 


* He6onpuoe otauune B Buse step ypapnenuli (14) u ypaBHenMit Jan dyuKuni Y, (r) 
Tlomyyusocb W3-3a TOTO, YTO B AaHHOK paooTe 3a MacuiTaGHy!O e(MHULy BbIOpana nNomHaA 
WIMpuHa Mosocel A, Tora Kak Mp BbIBOAe ypaBHeHuu (56) cratbu (%) qua pyHKunh v, (r) 
3a eluHMLy Oblma BHIOpana nonyuMpuna ee a. Ecam B OOOUX Cy4aAX MOMbSOBATbCA OMHOL 
u Tol 2Ke CLMHULEH LMHbI, TO yKasaHHoe pa3sJIMUMe HCUesaeT. 

=* AyanoruunbiM o6pa30M mpeoOpasyoTcA B ypaBHeHHA C CHMMCTPHYHBIMM AApaMu 


ypapnenua (56), a Takxe (42) cTaTbu (Bh, 


5 3axas 2242 297 


een ze ety . (r) o 

ae d=| (r+ Va ae < 
oF giro ® Ps 5 
+ | re 6) (15) 


0 
Tlonyyenubie ypaBHeHus, MpHrofHble Wid HaXOMKJeHHA HWCKOMOrO pelleHHsA 
IPH JUOObIX 3HaYeHUAX Y, B YaCTHOCTH BeCbMa YAOOHHI AVIA NOyYeHHA aCHM- 
nroTHueckolt dbopmbl ero npw y> 1. Tak, Momb3yacb AIA TOTO ypaBHeHHeM 
(12), pemiat ero no MeToxy mocseqOBaTeJbHbIX MpHOuKeHHH, 3a MepBoe HZ 
KOTOPEIX Uy (r,‘j) NpWHHuMaem cBOGOLHbI eH B (opmyse (12), Tak 4TO 


Vr pas (r-+n) 


ie Wee cal (16) 
(rt) P% 


ay (fh) = 


H COCTABJIAAH Maslee Pa3sHOCTH 


Unis (TN) — Ua (74) = 


Vere +4) ( pt [u,, (2; wy) — Un (Ge ™) de 


ee ; O << 1, a 
. (r+64+41)V1+4¢ 


Te 
0 


ren = 1,2,... HW uy(S,4,)= 0, erko yOequTbCA B TOM, YTO Kak Jan CeAyoulasi 
pasHocTb OyeT Bcerga BeHYMHOH NopsAyKa no kKpalHew Mepe 1/V 7 (ecan 
He |/7) moO cpaBHeHHto c npesbiqyureH. BpinoHsAA COOTBeETCTBYIOUHe BbIdMC- 
Je@HHA H COXpaHAS pH BbIKJaqKax wieHbl QO O(y *) BKIJOUHTebHO, Nosy- 
4HM CJlIexyIoulHe (popMyvibi*: 


Vr e tk rn) 


Ua (rs) TET) SS ge epi re (18) 
Us (r, 7) — Ue (r, y) = a(y)[ A (q) —a(r+ 1)Ju, (7, 4); (19) 
uy eis 7) ae Us (CG 7) a O (x); (20) 

ral ie’ /4 5. aiteaieh 
a(p)=e ‘| M(p) Ven (1+ se (21) 
M (9) = gerret eviet et HY” (t) dt, (22) 


KOTOPbIMH NOCTABJIEHHaAH 3ayauda B YKaA3aHHOM npHoOsmKeHHH 14 pelulaetca**. 


@MusukO-TeXHHUeCKHIl MHCTHTYT Tloctynuso 
Akaylemun Hayk CCCP 3 VIII 1959 


UMTMPOBAHHASA JIMTEPATYPA 


'T.Ae TI pw)m6e pr, KT®; 27, B. 11,62595 (1957). 2 TP. A; Ppuu6epr, KTO, 
28, 8. 3, 542 (1958). 3 T.A. Tpun6epr, KT, 28, s. 3, 555 (1958). *T. A. Ppus- 
6epr, JAH, 128, Ne 3 (1959). 
. * T]popegenne Bpluncaenni Jo uneHos Gonee BEICOKOrO NOpALKAa MaJIOCTH OTHOCHTebHO 
y He MpectapaseT HHKaKUX IIPMHUMNMAA_HLIX Tp yyHoOcTeli. 
*“* SameTuM, TO mpH pS>1 u —> oo wMeeT ecto cooTHomeHHe M (p) = 


joit/A i i (3 a O (4) 
- dry Ary Zi “te p zi ye 2 
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khekaagp Ananemun nayr CCCP 
1959. Tom 129, Ne 2 


9 dNe 


PH3HKA 


M. C. MECHH wu H. JI. ®ABEJIMHCKUM 


TOHKAS CIPYKTYPA JIMHHH PEJIEA W PACIPOCTPAHEHHE 
PHNEP3BYKA B D)KHAKOCTAX C BOJIbBLIOMW BASKOCTbIO 


(IT pedcmaeaexo axademuxom M. A. JIconmosuuem 6 VII 1959) 


I. B mpequrectBytoujux padotax ('~*) Opwia NoKa3aHa 2cpPeKTMBHOCTS Npit- 
MeHeHHA OMTHYeECKOrO MeTOJa UCCJIeAOBaHHA TOHKOM CTpyKTypbl WHHHU Peuen 
WJId H3yYeHHA pacmpocrpaHeHuA Tunep3sByka B XKHAKOCTAX, XapakTepu3yto- 
WAXCH OOMbIUOH CObeEMHOM HW MaJlO CABHroBOK BxA3KOcTHMH. IIpeanpuHaTHe B 
TO Ke BPeMA NOMbITKH OOHAPyKUTb TOHKYW CTPYKTypy sHHHH Pesea B CTeKNaXx 
MB XWKUAKOCTAX, XAPAKTeEPH3YIOWMXCA OO/bUIMM 3HAYCHHEM CTATHYECKOFO KO3ap- 
(PHUMeEHTAa CJBHTOBOH BASKOCTH, OKa3aJiHcb Ge3ycnemHpiMu (°~1°)*. Bricxa3pi- 
BaJlOcb JaxKe MHEHHE (HelpaBHJibHoe C Halle TOUKH 3peHHA), YTO B CTeKaXx 
43-38 BeCbMa OOJIbINMX 3HaYeHHM CTaTHYeCKOH BASKOCTH TOHKaA cTpyKTypa 
mMHHH Peed Boodle He JOuKHa HaGsofaTEca (°). BexkatecBapay (1°) o6Ha- 
DYKHJ TOHKY!IO CTPpyKTypy JJMHHM Pees B KacTOpoBOM Macuie np 6,04 nya3 
A CJIEbI TOHKOH CTPYKTYPbI B rviMWepuue npH 120,4 nya3, npwyem npH JanbHe;l- 
eM YBeJIHYCHHH BASKOCTH HaOsOaTb TOHKYIO CTpykKTypy B pa6oTe (3°) 
He ylaBaJlOcb. 

Kak cuenyer u3 Teopun (1%, 4), TOHKad cTpykTypa mJmHuH Penen pscerga 
MOxKeT Ha6stogatpcn, ecmu aA <1, WH He JOMKHA HAaOMOMaTLCA, Korga aA S |, 
rye a — KoadpcuuMeHT norsowenna, a A — jyimHa BOJHbI runep3ByKa. B ran- 
lepHHe Jia 3Ha4ueHHA cTaTMHuecKoH BaskocTH 120 nya3 aA > 1, mMexyay Tem 
B STHX ycsIOBMAX B (1°) TOHKaA CTpykTypa HaOJtaacb. Takoe HaOsomeHue 
VKa3bIBaeT Ha peJlakcallMio CABHTOBOM BA3KOCTH HM Ha TO, YTO CTaTHYeCcKOe 
sHAUeHHE BASKOCTH He ONpeMesnxeT Mpolecca NOrioueHHA PunepsByKa. 

Ecau mpolecc pacmpoctpaHenua runepsByKa B cpeyax Cc OObMIMM 3Haue- 
iMeM KOSPPMUMEHTA CABHTOBOH BA3KOCTH OMPeeAeTCA pesaKCalHOHHbIM 
M€XAHH3MOM, TO OTUETJIMBOCTb TOHKOM CTPYyKTYpbl B TvInWepHHe, HampuMep, 
JOJMKHA BO3SPaCTaTb, KOra BA3KOCTb pacteT npeBbiluad 120 nyas. 

B paOotax JIuropuua u corp. (141%) 6pwio MoKa3aHO HasIMuve pelakcallHu 
3A3KOCTH B IVIMIepHHe H Jpyrux KUAKOCTAX MPH OOJbWIMX BASKOCTAX B YJIbTpa- 
3BYKOBOM J{Mama3ouHe yacToT. Ecuim B yJIbTpa3ByKOBOM Mala30He YacTOT pe- 
1aKCalUMOHHble ABJICHHA HaOMOLawTcA Mpu COJbWIMX BASKOCTAX, TO KaxKeTCA 
YeBHHBIM, UTO B THMepSByKOBOM COacTH TakHe ABJICHHA MOMKHO HaGvto,aTb 
I1pH 3HaUHTeJIbHO MeHbINHX BASKOCTAX. 

Heyyaun B nonbirkax OOHapy2XXeHUA TOHKOM CTPyKTYPbI, O KOTOPbIX YIMOMH- 
{asiocb Bpuue (°1°), Mp1 OObACHACM He OTCYTCTBHEM TOHKOM CTPyKTYPbl JIHHHH 
JACCCEAHHA B WKHAKOCTAX MPH COONbWOH CTaTHUeCKOM BASKOCTH H CTeKJAaX, a OF- 
JOMHBIMH 9KCICPHMeHTAJIbHBIMH TPYAHOCTAMH, KOTOpPbIe NPH 9STOM MelCTBH- 
€JIbHO BO3HHKA€IOT. 

Snech yKaxkeM Ha OfHy M3 Takux TpyAHocTeH. MutTerpaibHad HHTeHCHB- 
iOCTb KOMNOHE€HT TOHKOHW CTPYyKTYPbI I~f;T, re Bs — aquaOaTuyeckan C KH- 


* Bo3MoxKHO, UTO HCKsIOUeHHe cocTaBsIneT padora Kpnuinana (17), B KoTOpoii coobulasocb 
) HaOMIOJCHHH TOHKOi CTPYKTYPbI B TviaBsJeHOM KBaplle. OLHAKO B (a2) ObIJH BbINBUHYTbI BO3pa- 
KeHHA MPOTHB MeTOQHKH (1!) HW BbICKAaSbIBAOCb COMHEHHE B pe3syAbTATe STOH padorhi. 
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MaemoctTb, 7 — aOcouloTHas TeMnepatTypa. B ranvuepHue, HampuMep, MpH lepe- 
xojle OT MaJIbIX BA3KOCTelH K OOJIbBLIMM CKOPOCTb THNep3ByKa YBeJIMYMBaeTCA 
BUBoe (CM. HUxKe) HU, CleqoBaTeIbHO, B,; yMeHbillaeTca B 4 pasa. Oro Beer (y4H- 
TbIBAaA HeKOTOPOe yMeHbIeHHe JT) K YBeJIMYeCHHIO SKCMOSHILMM MPH OOJIbIUMX 
BASKOCTAX Ooslee 4eM B 4 pasa. 

Ec Mp MaJIbIX BASKOCTAX 9KCHOSHIMA WIMTCA JeCATKH YaCOB HIM Make 
CyTKaMH, Kak 3TO Gplwio B (1°), TO 4-KpaTHOe yBeJIMYeHHe SKCNO3SHIMM esaeT 
OMbIT MWpaKTHYeCKH HeOCYIULeECTBHMbIM Ha 
Eas TOH X%Ke YCTaHOBKe H3-3a BO3pacTaloulux 
TpeOoBaHHi K OapocTaTHpOBaHHio UH Tep- 
MOCTaTHPOBaHHt0, HHTepdepeHUHOHHOH 4ac- 
TH YCTaHOBKH. 

Hacrostlaa padota mpesctaBsaeT Co6oK 
MOMbITKY HaHTH TOHKY!O CTPyKTypy JIMHHM 
Peed Mpv OOJIbLIMX CTaTHYCCKHX BA3KO- 


1500 — CTAX H MO MOMO2KeHMIO KOMIOHeEHT TOHKOM 
-50 0 50 0 0% CTPYKTYPbl MpociequTb 3a W3MeHeHHeM 
ee CKOPOCTH TIpH Nepexoyle OT MasIBIX BA3KO- 

Puc. 1. SapucuMocTb cKopocTa rumep- cTeHi K OOJIbIUHM. 
3ByKa OT TeMMepaTypbl. @ — aHHble Ha- II. B KayecrBe o6bekTa HcCJeOBaHHA 


See De ata nace aA a ae 
OCHOBdHHH WaHHBIX O CKOpOCTH YyJIbTpa- Ce ee ae NS % OO ae 
sByKa [Ip Temnepatype 20° utemnepa- UWeperoHke B BakyyMe. Meroyuka uccJejo- 
TypHOro KoaxppuyHeHTa cKopocru (24) | BaHHA TOHKOM CTPYyKTYPbI OblJla TakOH x*xe, 
Kak omHcaHHad Hamu paubue (4, 18). B 
KayecTBe BO3Oy2Kaloulero CBeTa HCIOb3O0BaaCb CMeKTpaibHan HHUA 4358 A 
PTYTHOH JlaMMbl HU3KOrO aBJIeHHA c *KUAKMMH 3JeKTpolaMy, OU ae 
MpOTOYHOH Bool. 
ToHKasd cTpykKTypa usyualacb mpH MATH Temnepatypax: + 150; +50; 
+22; —27, —45°. Mexyay KpaliHimu 3HaueHHAMM TeMMepaTYPbI BASKOCTb TIH- 
WwepHHa MeHasacb oT 5-10~? Jo 


2-10° nya3. B ycraHopKke mpuMme- 
HAJICA HHTepdepomMetp WMabpu — 
Tlepo c TommMHo pa3emuTestbHO- 
ro KOvIblla 5 MM; (poKycHoe paccro- 
AHHe KaMepHoro oObeKTHBa 60 CM preke 
AIA WCceqOBaHHH Mpu Temmepa- = 
Typax +50; +150°, B ocTabHbIx Hoe 
C1y4aAX TOMA Pas qeJIMTeIbHO- 0 
ro KOJIbIla HHTepepometpa Opwia el 
3 MM HM (oKycHoe paccToAHHe Ka- 
aeons OObeKTHBA 27 cM. pre at Pap ee) a 
pM Bcex MATH TemMMepaTypax De ot Dh a fee 
Oblla HalijeHa OTUeTJIMBad TOHKaA 
cTpykTypa mHuM Penea. CnenyeT pyc. 2. 3anucumocts CKOpocTH rumep3sByKa OT 
OTMETHTb, UTO IPH TeMMepaTypax jlorapudMa BsxASKOCTH 
150 u 50° Ha6smofqantuch HHTeHCHB- 
Hbl€ MH WHPpOKHe JIMHHH TOHKOM CTPYKTYPbI, MPH OCTaJIbHbIX TeMNepaTypax JIH- 
HMM ObWIH Goulee pe3KUMH, XOTA HM HeCpaBHeHHO MeHee HHTCHCHBHBIMH. 
TlorpemHoctTb B ompeyeueHHH CKOpOCTH runep3ByKa JIA pa3HbIX TeMMepa- 
TYp kome6seTtca oT 5 Wo 8%, mpHuem cKopocTb rHnep3ByKa Mp BbICOKHX TeM- 
nlepaTypax ompeyevieHa C MeHbIWeH TOUHOCTHIO, YEM IPH HH3KHX TeMMepaTypax. 
B ta61. 1 u Ha puc. | uw 2 npuBezeHbI pesyJIbTaTbI H3MepeHHA CKOpOcTH runep- 
3ByKa TpBuiMuepHue. Ckopoctb yJibTpa3ByKa B3aTa 3 (74) Awa Temmepatyphi 20° 
HW 10 TeMilepaTypHOMy Kosdpuluenty CKOPOCTH paccuHTaHa JIA BCeX NpMBeeH- 
HbIX B TaO/l. 1 3HaueHUH TeMMepaTypbl. 
CkopocTb runepsByKa np 150 u 50° oka3piBaeTCA HECKOJIbKO HHKe COOT- 
BeTCTBYIONLMX 3HAYeHHH YJIbTpa3sByKOBOH CKOpocTH (Tad. | uw puc. 1). Mbt cKJIOH- 
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“BBI MPHMMCaTb STO OWIMOKAaM M3MepeHHA CKOpocTH runepsByKa. BnomHe Bo3- 
MOXHO, 4TO YJIbTpasByKOBbIe MH THMepSBYKOBbIe H3MepeHHA OTUACTH pa3Ju- 
‘WaloTcaA H3-3a PasMYHOTO COMepKaHuA BATH B UCCMeMOBAHHEIX OOpasilax. 


Ta6auua 1 


Tat, °C [Baaxoere x, uyas'| “savna gy ulosk-s/susee Ve ohooh, 
150 5-10-% 1580 1690 
50 n 1690 1870 
ey 9 2900 1920 
SOTA iste: dle 3220 2008 
—45 2.408 3520 2040 


* VisMepasacb BASKOCTb He TOFO OOpasia, BKOTOpOM usyua- 
JOCb paccextHue cBeTa, a Apyroro, MMelouwlero pH KoMHaTHO!i 
TemnepaType WpakTHYeckH TO Ke 3HaveHHe BASKOCTH, UTO Hu B 
H3y4eHHOM HaMH oOpasile. 

** OKcTpanoJALMA CKOPOCTH Mo TemiepatypHomy Kosdp)uun- 
CHTY BIVJIOTh JO O4€Hb OOMbUIMX BA3KOCTeH, KaK NOK a3sbiBaeT (70), 
MOET OKASATbCA HeSaKOHHOM, MOSTOMY TakHe JaHHbEIe MoOxKHO 
CUHTATb JIHIUb BeCbMa rpyObiM npHOMxKeHHeM. 


Ill. Ha puc. | wu 2 mpegxctaBreHbl u3MepeHHbie HaMH 0 TOHKOM cTpyKType 
JIMHHM paccexHuA CckopocTu runepsByKa. Ha oGeux KpPUHBbIX OTUCTAMBO BBIAB- 
JimeTCA yuacTOK HawOoslee Ppe3KOrO H3Me€HEHHA CKOPOCTH, KOTOpbIit COOTBeT- 
CTByeT H3MeHEHHIO TeMMepatypbI OT 50 Wo 22° u cooTBeTCTBeEHHO H3MEHEHHIO BA3- 
KocTH oT | Jo 9 nyas. Kak BuHO us puc. | u 2, cKopocTb runepsByKa OcTHraeT 
3HayeHH 3520 M/cekK; STO O3Ha¥aeT, YTO TMIepHH NpM TemnepaTypax HM2xKe 
22° peleT ceOA Ha FHMep3SBYKOBbIX YaCTOTAX KaK TBepjloe Tes0, XOTA B cTaTH- 
yeCKUX YCJIOBHAX ITVIMIepHH MNpPOXOAHT Yepes TemNepaTypy  crTeKJ0Ba- 
Hun Tg= — 110°, korga OH XapakTepH3yeTca BasKocTbIO n~101®— 
—10?® nyas (2%). ; 

Bea Ha6sofarllaica 30ecb KapTHHa ABJICHHA HaxXOJMTCA B KaveCTBeHHOM 
coriacwH C MpefcTaBJIeHHAMM peJlakcalMOHHOK Teopnu (*). B ynomanyTom 
BbIe YJIbTpasByKOBOM onbiTe (7°) Ha yactote 30 Mry HaiqeHo, 4TO CKOpoOcTb 
yubTpasByka, BO3pacTad, CTpeMUTCH MpakTMYeCKM K TOMY 2%Ke 3HaYeHHIO, YTO 
HW B HaleM onbiTe, HO NpH OdmbuMx BAsKOCTAX. Ecau npeqnosoKUTb, UTC 
B O6OMX OMbITax HaGsOaeTcA OFHO MH TO %Ke pewakcallMoHHoe ABseHHe, TO 
CKOPOCTb ABIAeTCA (YHKUweH MpOUSBeeHHA Wt HM OTHOMWeHMe YacTOT, MpH 
KOTOPbIX MpOH3BOAHTCH OMIT fr.s/fy.s HOJ2KHO PaBHATbCA OTHOLICHHIO KpuTH- 
YECKUX YACTOT Mp,3/Wy.s, THE OMr.g WH Wy,s— YAaCTOTbI, OTBeuarIollHe CONacTH 
HavOoslee GbICTpOrO H3MCHEHHA CKOPOCTH PuMepsByka HW yJIbTpasByKa COOTBET- 
CTBCHHO, NpuyemM w = I/t, rye t— BpeMA pevlakcaun. 

JA KOJIMUeCTBEHHOFO OMpeeJeCHHA OTHOWICHHA O,,,/My.3 MpewnosoxKuM, 
yTo t = by/T, rae 4— BASKOCTb, 6 — MOCTOAHHAaR. 

IIpu clenanHpx mpemnouoxkenuax MO Wann ('°) HW M0 MaHHbIM HacToOs- 
WeH paOorbl Or,3/Wy., = 300; OTHOMIeHHe COOTEeTCTBYIOUIMX YacTOT yJbTpa- 
3BYKOBOrO HW PHMep3ByKOBOrO OMbITOB fr,3/fy.s = 360. Takoe corjacne caenyer 
Mpu3HaTb XOPOWIMM, CCIM MpHHATb B pacy¥eT BO3MOXKHbIe OWHOKM OGONX 
9KCIEPHMeCHTOB. 

Oyuako cuJleyyer OTMeTHTb, YTO Takoe COMmocTaBsIeHHe THMep3ByKOBbIX H 
YIbTpasBYKOBbIX H3MepeHHli MOXKHO jlelaTb TObKO B CaMOM rpyOom mpHOuH- 
}KCHHU, MOCKOJIbKY B YJIbTpasByKOBOM OMNbITe MeCHsAJIaCb TeMMepatTypa (BASKOCTH) 
Ip buKCHpoOBaHHOM yacToTe, B TO BPpeMA Kak B HallleM ONbITe BMeCTe C H3Me- 
HeHHeM TeMMepaTypbl MeHAacb M YacTOTa THMMep3ByKa MpaKTHYeCKH Tak Xe, 
Kak H cKopoctTb. Bosee crporoe conocTaBsleHHe JaHHBIX OIbITOB C peJaKCallHOH- 
HOli TeOpHeli, BOSMOM*KHO, elle OyeT CesaHO B Aa/IbHeHILNeM. 
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3iecb Mbl OrpaHHYHMCH 9THM KPaTKHM OOCY*KAeHHEM OCHOBHOLO pesyiJibTaTa, 
KOTOPbIMt COCTOHT B TOM, 4TO MPH OOJIbIUHX BASKOCTAX yJa/locb HaHTH TOHKYIO 
CTPYKTYpy H Jlaxke H3MepHTb NO paciOJIOXKeHHIO €€ KOMIMOHEHT CKOPOCTb rumlep- 
3BYKa. 


@usnueckul uncTutyT uM. I]. H. Jle6eqesa TloctynHs10 
Akajemuu HaykK CCCP 1 VI 1959 
BopouexckHit 
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PHZHKA 


E. K. NYWENKO 


OfTHYECKAS CEHCHBUJIM3ALUAA POTOIPMEKTA HA KOHTAKTE 
NOJIYNPOBOAHHAKA HW OPFAHHYECKOLO KPACHTEJIA 


(ITpedcmaeaexo axademukxom A. H. Tepexuxoim 9 VII 1959) 


B pavee onyO1MKOBaHHBIX HaliHx padorax (1~*) 6plu0 MoKa3aHO, 4TO doro- 
sdeKT B OKHCH WHHKa HW Jpyrux NowJyMpoBoAHHKaX p- WIM N-THMa MOXKeT ObITb 
ONTHYeECKH CeHCHOMJIM3HpOBaH pa3JIMYHbIMH OpraHHueCKHMH KpacHTeAMH, 
AaJ\COpOHPOBaHHbIMH 3 pasOaBJICHHbIX PaCTBOPOB Ha HX MOBePXHOCTH. STO aB- 
JIeHHe ObWIO YCTAHOBJIEHO C MOMOLIbIO KOHJCHCaTOPHOrO MeTOJla, a TaKxKe HeNo- 
CpeACTBeEHHBIMA H3MepeHHAMM COTOMPOBOAMMOCTH MPH MOCTOAHHOM H Ipeppl- 
BHCTOM OCBeleHHH. He3saBucHMo OT STOrO, B NocJieqHee BPeMA CeHCHOMIM3alLNA 
HaOoJalacb HaMH Mp U3MepeHHH PoToMMaeKTpuyecKoro addekta y oOKpa- 
IICHHbIX KPaCHTeIAMH CJIO€CB OKHCH WHHKa. Muoroobpa3Hpie 9KCMepHMeHTAaJIb- 
Hble (aKThI, NOAPOOHO ONMcaHHble B MpeAbIAyUIMX paOoTax, NO3BO/IMIH TpakTO- 
BaTb Me€XaHH3M ONTHYeCKOH CeHCHOMIM3alHH Kak TMepesayy 9HEPrHH OT BO3- 
OyKJeHHOH CBETOM MOJIeKYJIbl KPaCHTeJIA QICKTPOHAM NOJIYNPOBOAHHKAa, J1OKa- 
JIM30BaHHbIM Ha efO MOBEPXHOCTHBIX ypoBHAX (*+~°). Mccaeqya Bompoc 0 BO3- 
MOXKHOCTH MepeHoca 2HEPrHH BOsOyKJeCHHA Yepe3s KOMMAKTHbIe CJIOH KpacHTe- 
Jew (ptasouvaHnuH Mg, TpHkapOol\MaHHH), Mbl 1O0Ka3aJIH, 4TO HM B arrperHpo- 
BaHHOH (POpMe KpacHTeJb CeHCHOMIH3HpyeT PoTosppekT, XOTA H MeHee odpexk- 
THBHO, 4eM ero MOJIeKYJIAPHO AucnepcHaa copma (', ”). 

B HactoasileH paOoTte moka3aHO, 4TO aHaJOrHYHbI sdPeKT ONTHYECKOH CeH- 
CHOWIM3alHH MOxKeT ObITb NOJyYeH He TOJIbKO MyTeM afcopOWMH KpacuTeen 
3 OPraHWyeckHX PaCTBOPOB, HO HW MpH MpocToM NosxKaTHu TBepsOro CJIOA Kpa- 
CUTeIA K CJIOKO OKHCH IWMHKa WIM Apyrux nosynpoBoxHHKosB. OObekTaMH HccJe- 
WOBaHUA CJIYKWIM MpeccoBaHHble NO MaBsleHvem 5 aTM. MOpoulkOOOpasHble 
COW OKMCH WMHKa Molllabio 2 cM” u TBepsble CJIOM KpacHTeJleH, HaHeCeHHbIe 
Ha TOHKHe CJIOMAHbIe MOANOKKU MyTeM OCaKACHUA U3 pacTBOPOB HIM CyOuIH- 
MallueH B BakyyMe. ToJllHHa Cyl0oeB KpacHTeJleH KOHTPOJIMpOBalacbh H3Mepe- 
HHAMM ONTHYeCKOM moTHOCTH. O6HapyxKeHHe CeHCHOMIMSHpOBaHHOrO orTo- 
apbektTa y C/IOeB OKHCH WHHKa B KOHTAKTe C TBEPABIMH CJIOAMM KpacHTeJel mpo- 
BOJMJIOCb KOHJCHCaTOPHbIM MeTOJOM (1~°). OcBenleHHe OOpasiloB MpOU3BOAUJOCb 
MOHOXPOMATHYECKHM IIpepbIBHCTHIM CBeTOM YacToTOH 150 ri, Yepes MpospayHyt1o 
OOKalKy KOHJeHcaTopa M COM KpacuTensa, MOM*KaTbI K OKHCH WHHKa. Crek- 
TpabHoe pacnpefesenue PoTonoteniMalla Ha PpaHulle NOJyNpOBOAHHKa H Kpa- 
CHTEIA OMNPeeAMOCb C MOMOLLbIO CTEKJIAHHOTO MOHOXpOMaTopa JIA BHAHMOH 
o6lacTH CieKTpa pM WMpHHe cneKTpasbHoro yuactKka 0,5—2 mp. MouHoctb 
MOHOXPOMaTHYecKoro ocBelleHua cocraBadta 10-’—10~* pr/cm’-cex. Onbirsl 
NoOKa3aJlH, 4TO B OMNTHMaJIbHbIX YCIOBHAX CeHCHOMIM3MpOBaHHad (poTo-9. J. Cc. 
B MAKCHMYMe UYBCTBUTeIbHOCTH Ha KOHTaKTe KPaCHTeJI— M OKHCH IMHKa JO- 
CTHIaeT HeCKOJIbKO MHJIJIMBOJIbT Ha MUIMBaTT. Te xe CJIOH KpacHTeJleH B KOH- 
TakTe co cloamu u301aTopos MgO, BaSO, u Ap. HuKakoli CeHCHOMIM3alMH He 
BbIsbIBaIoT. IloKka3aTebHO, YTO TOT 2%e TBEPAbIM COM KPaCHTeA B TeX %*Ke yc- 
JIOBUAX JIM6O COBCeM He OGHapyXHBaeT COOCTBEHHOM ChoTo-9. A. c. (HallpHMep, 
3PHTPO3HH), HOO 3Ta UYBCTBUTEMbHOCTh Ha HeCKOJIbKO MOPAAKOB HWXKEe CeHCH- 
Ounu30BaHHOl (HanpuMep, (rasounaHHH MarHus). KontakrHad ceHcHOunH3a- 
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una Ha ZnO HaGvlt0fjaslacb HaMH CO COAMM KpacuTeseH C pasJIMYHbIM MeXaHH3- 
MOM IIpOBOJUMOCTH: TpunaiaBuH, SPHTPO3HH, praouMaHAH Mg (HocuTemH doto- 
ToKa — «JbIPKH»), a Take MMHallMaHO/l, KPHCTaAMYeCKHH CHO/eTOBbIL (HO- 
CHTeIH (oTOTOKa — 9/IeKTPOHEI). ABsIeHHe HMeJIO MeCTO KaK Ha BOSyXe, Tak 


Pomo-3.0.¢.———> 


500 


400 600 14 pe 
Puc. 1. CmexTpabHoe pacmpe- 
jeseHue (orTo-3. jl. C. OKHCH 
WHHKa B KOHTaKTe C TBepJ[bI- 
Mu culosmMu: / —TpunadmaBuna 
u /’— 9puTpo3svna. To xe B 
OKHCH UHHKa, OKpalleHHoH: 
2—tpunapiaBHHoM MH 2’— 


SPHTPpOSHHOM U3 pa36aBueH- 
HBIX pacTBopoB 9TaHOVJa 
10-4 moa/a1 


MB BaKYYMHbIX YCJIOBHAX B MHTepBasle TeMNepaTyPp 
ot +100 no — 40°. 

Ha puc. | npupegzenp (KpuBpie / u J’) cneKT- 
Pbl CCHCHONH3HPOBaHHOH oro-3. Wl. Cc. C MaKCHMy- 
mamu y 460 u 550 MU, BOSHMKAaIOlve MpH MoJbkaTHH 
TBEPAbIX COeB TpHNadiaBuHa MU 92PHTPoOsHHa B 
OTJe@JIbHOCTH H OKHCH WHHKa. Ha TOM xe pHCyHke 
(KpuBple 2 H 2’) [Id CpaBHeEHHA IMpHBeeHbI CMeKT- 
PbI CCHCHOMIN3alHH, MosyuaeMble pH OOBMHOM OK- 
pallIMBaHHW OKHCH WHHKa TeMH Ke KpaCHTeAMH U3 
pa3OaBJICHHbIX CIMPTOBbIX pacTBOpoB. Culesyer 3a- 
METHTb, UTO (POTO-9. J. C. B MAKCHMYME€ YYBCTBHTEJIb- 
HOCTH Ha KOHTaKTe KPpaCHTeJIA C MOJIYNPOBOAHHKOM 
MpHMepHO Ha OAHH HM Ooulee. NOPAAKOB HH2Ke, YeM 
pH OKpaliMBaHHH. 

Ha puce. 2 (kpuBaa /) 1pHBeqeHO cleKTpaJibHoe 
pacnipewemeHHe (:oTo-9. 1. c. y OKHCH IHHKa B KOH- 
TaKTe co culoeM (pramolunaHnHa Mg, cyOJIMMHpoBaH- 
Horo Ha culloqy. Ha stom %e pucyHKe Ha KpHBoH 2 
JIA CpaBHEHHA TIpHBeeH CHeKTP NOTJIOWeHHA TOTO 
*Ke COA CPTaOWWaHiHAa MarHHA Ha cCullose, H3Me- 
penHoro Ha CQO-4. Kak Jia OKpalieHHbIX H3 pac- 
TBOPOB KPaCHTeJIAMH CJIOCB OKHCH WHHKa, Tak HW B 
culyuae KOHTaKTHOH ceHcHONIM3alNH doto-3. f.Fc. 
BOCIIPOH3BOJMT CNeKTP MOPIOWleHHA KpacuTea B 
MOJIeKYJIAPHO-MChepCcHOH GopMe HM OTsIMUAeTCA OT 


cnekTpa NOrOuleHHA TBEPJoro COA KpacHTeJA, NOLKHMAeMOLO K MOJyNpOBOL- 
Huky. Ha puc. 3 MpuBesenp ciekTpbI cboTo-3. J. C. OKHCH WHHKa B KOHTAKTe CO 
CloAMM (praJiouMaHHHa MarHusA BO3pacTatolleli TOMMMHI, ONTHYecKad MIOT- 


HOCTb KOTOPbIX B MaKCHmyMe coc- 
Tapsisasia 0,5; 1,5 H 2—2,5. Herpyyquo 
3aMeETHTb, YTO B CJIY4ae CaMOro TOH- 
KOO CJIOA KpacuTesAa adpcbeKTHBHOCTh 
CeHCHOMIM3aLMA NocTHraeT HanOouIb- 
mero 3HaueHHA. JIA Gonee MIOTHEIX 
CIO€B BEMHYMHA (POTO-9. J. c. pesKo 
MOHMKaeTcAa HM CieKTPabHad KpMBaA 
no, BJIMAHHeEM cCBeTO*HIbTPOBOrO 
WeHCTBHA ClOeB KpacuTesA, yaseu- 
HbIX OT KOHTaKTa, HCKaxKaeTca. Orcro- 
ma cuelyet, 4uTo ceHcHOunM3alnA 
BbI3BaHa MOJICKYJIaMH KpacuTe/s, Ha- 
XOJALLMMHCH «6B OHeETIOCcpeCTBeHHOM 
KOHTAKTe C OKHCbIO IlMHKa. 
SacJIyKUBaIOT BHUMaHHA TakxKe 
ONbITHI, KOr a CO TRepAoro KpacutTe- 
Jit, HANpHMep SPUTPO3MHA, NPHBOAUT- 
Cal B KOHTAKT CO CJIO€M OKHCH IMHKa, 


= 

S 
~ 
Ss 


Ss 


Pomo-3.0¢.——> 
HoeA0usehue ———>- 


400 


600 


70) GID per 

Puc, 2. J — cnektpaibHoe pacnpegzemenue cho- 
TO-9. ]. C. OKHCH UMHKa B KOHTAKTe C TBEPJbIM 
clloeM (pramouwMaHiHa MarHus; 2—cnektTp no- 
PIOWLEHHA TOTO Ke COA MTalouvaHnHa MarHusz 


y2Ke OKpallleHHOFO U3 alleTOHOBOrO pacTBOpa (PrasOWMaHHHOM MarHus JIM XOpo- 
(punsiom (10~* moan/s1). B Takom cmyyae, Hapsyly c pakee HaO02eHHLIM y3KHM 
M&aKCHMYyMOM CeHCHOMIM3alHH y 680 MU, BbISBaHHOrO afcOopOHpoBaHHbIMH Mouie- 
KyJaMu (prasolMaHua MarHusA, NOABAAeTCA ellie [pyro MakcumyM y 550 mu, 
mpHHalwiexkallun spuTposuuy (puc. 4). Ilo-suyqumomy, Moviekysla 3puTposuHa 
CeHCHOMIMBHpyeT y4uacTKM NOBePXHOCTH OKHCH IWHHKa, CBOOOAHHIe OT alcop6u- 


304 


JPOBaHHbIX MOJIeKyJI (brasiouWWaHHHa MarHus. Cyeqyer OTMeTHTb, 4TO, KaK HU B 
Jiyuae OKpalliHBaHuA H3 paCTBOPOB, B aHHbIX OMbITAX KPaCHTeJIM C pasJIHy- 
bIMH HOCHTeJIAMH (OTOTOKA B KOHTAKTe CO CJIOAMH OKHCH WHHKa BCera BbISbI- 
aloT CeHCHOMJIM3HpOBaHHbI boTosPdeKT, 3HaK KOTOPOrO CBOMCTBeH HeopraHu- 
e€CKOMY IOJIyNpOBOAHHKY. OToT *akT ABJIAeTCH, KaK WH paHee, OAHHM M3 CyLle- 
ICTBEHHBIX JOBONOB B MOb3y Nepelaun SHeEPrHu BOsOyxKMeHHA KpacuTeA MoNy- 
MpOBOAHHKy. 
Ilonbiraemca paccmMorpetb H pyro BO3MOXHbI MeXaHH3M KOHTAKTHOH 
CeHCHOMIH3aNHH, KOTOPHIN HCXOAUT H3 MpescTaBeHHA 06 OOMeHE 3/IEKTPOHOM 


VEZ fi 
20-4 


S 


mS & 
Sy . 
9 ’ 
§ : 
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/ ‘ r x : 

40 «S00~—S«G0D~=SC«O SCBCD ee ee ee 
Puc. 3. CnektpambHoe pacnpefeienue oTo- Puc. 4. CmexrpaibHoe pacmpeyemenne 
9. JJ. C. OKMCH UMHKa B KOHTAKTe C TBepAbIMH OKHCH WHHKa. | — B KOHTAaKTe C TBEPJBIM 
CJIOAMU *hranoyuHaHuHa MarHHA. 1’— onTuuec- cNoeM 9pHTpo3sHHa; 2 — OKpallleHHO 

Kaa mmoTHocTb 0,5; 2? — 1,5; 8 — 2-—2,5 @TaouvanHHOM Marna us pa36aBeH- 


Horo pacTBopa aetoHa (10-* mou/a); 

3 —okpalieHHoH (braqouvaHHHOM MarHHa 

H3 AlleTOHOBOrO pacTBOpa B KOHTaKTe ¢ 
TBEPAbIM CJIOCM SPHTPO3HHa 


MexK]LY BOSOYKeCHHOH MOvleKyJOH KpacuTea M NosynpoBogunKom. IIpexye 
Bcero Ha rpaHule MexkAy ABYMA NOJYNpOBOAHMKaMH C pa3JIMYHbIM MeXaHH3MoOM 
IIPOBOAHMOCTH MpH COOTBeETCTBYIOMeH Pa3SHOCTH KOHTAKTHbIX MOTeHIHaJoB, 
4YTO MMee€T MeCTO B HalleM culy4uae (OKHCb WHHKa — KpaCHTevIb), CyUecTByeT 
OMpefesieHHaAt BO3MOXKHOCTh OOPas0BaHHA 3allopHoro WH aHTH3anopHoro 
cod. He uckjiroueHa TakxKe BO3MOXKHOCTh OOpasoBaHuaA HU p — n-lepexoja. 
OjHako HallM ONbITbI NOKa3aJI, YTO JIA OKPaWIeHHOM KpaCHTeJIAMU H3 PacTBo- 
POB OKHCH IlMHKa BOJIbT-aMMepHbIe XaPaKTePHCTHKM TeEMHOBOrO TOKAa H oTo- 
TOKa Ha 3aBHCeJIH OT HanpaBseHua NoIA. Hanpumep, OKNCb WHHKa, OKpallleHHax 
3PUTPO3HHOM, Mpu momlayu 3 cm? u ToOMHe | MM, Haxofsllaadcsd Mexy JByMA 
SJIEKTPOaMU U3 MPOBOAAMero cTeKa, IPH HaJO*KeHUU oA B 30 B HeE3aBHCHMO 
oT eFO HanpaBJleHua OOHapyKUBasa TeMHOBO! TOK nopszKa 10~’ a. IIpogompHoe 
OCBEILCHHe 3THX CJIOCB CBETOM OT JIaMMbI HakasuBaHua (100 Br), npomexmMm 
yepes KEITH cBeromusLTp PKC-12 B ToMHe 2 MM, He3aBHCHMO OT HallpaB- 
J@HHA NOIA yBeMUMBaO TOK Wo 20 pas. BpipaxeHHOM 3aBHCHMOCTH Kak TeM- 
HOBOFO, TaK H CBETOBOFO TOKOB OT HallpaBJIeHHA TOA He HaOMOMaslOcb MB CJy- 
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uae, KOra COM TBePAOrO KpacHTeJIA (9PHTPO3HH, (Ta/IOUWaHHH MarHHsA) Haxo- 
AWICA B KOHTaKTe C OKHCbIO WHHKa. Mexyly TeM, JIA HEOKPalCHHbIX CJIOeE 
OKHCH IKMHKa B KOHTAKTe C NPOBOAALIHM CJIO€M H3 OKHCH OJOBa IPH OCBeleHHH 
CO CTOPOHBI MOJOXKUTeIbHOFO BIeEKTPOa KOMPPUUHEHT BHINPAMJeCHHA MOCTHTad 
10 u 6oulee pas. | 

M13 omvcaHHbIX OMbITOB CJleyeT, UTO BOSHAKHOBeHHe (poTo-9. A. c. NpH mpe- 
PbIBHCTOM OCBeIeHHH Ha KOHTaKTe KpaCHTeJIA HM HeOpraHWyeckoro NOJyMpoBoy- 
HHUKa He CBA3aHO C OOpa3s0BaHHeM 3alOpHOro COA. | 

SaculyKUBaeT BHHMAHHA Tak%Ke WU TOT *akT, YTO CNeKTPbl CeEHCHOMM3allMA 
Ha NOrpaHHYHOM CJl0e OKHCH WHHKa HW TBepforo KpaCHTeJIA BOCIPOH3BOAAT 
CMeEKTPbI NOMIOWLeHHA MOJIEKYJI KpaCHTeJIA, a He TBepforo CJIOA KpaCcHTeJA. 
B COBOKYNHOCTH 9TH (pakTbI HaM MpeACTaBJIAIOTCA CyeCTBeCHHbIMH JLOBOaMU 
B M1OJIb3y MeXaHH3Ma CeHCHOMIM3alLM Kak lepeauH 9HeEprHu OT BOsOyxKeHHOU 
CBETOM MOJI€EKYJIbI KPaCHTeJIA MOJYMpOBOAHHKy. 

B 3aks0ueHHe CUHTAIO CBOHM NPHATHBIM JOJITOM BbIPa3HTb HCKPeHHIOW Ola- 
roflapHocTb aka. A. H. Tepenuny 3a copeTbl H WeHHY!0 J\MCKyccHio NO 3TOH 
pa6ote. 


Tloctynuo 
1 VII 1959 
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Aoxraayn Akagemun nayr CCCP 
1959. Tom 129, Ne 2 


PH3SHKA 


Axagemuk AH Y3CCP C. B. CTAPOJ[YBLLEB, M. H. FYPCKHM u A. FT. CH3bIX 


HM3MEHEHWE OMTHYECKHX CBOMCTB BEH30JIA, OBJIY4YEHHOrO 
- rAMMA-JIY4AMH 


B page pa6or onyOMKoBaHbl pe3yJbTaTbI UCCJeqOBaHHA OeH3ola, OGuLy- 
*NeHHOrO Y-JyuaMH MW HeTPOHAMH C l[e/IbIO H3YYCHHA OKUMCJIMTEIbHbIX MpOleccos 
('~%), a TakxKe Id UCCeqOBaHHA NposyKToB paguouusa (*). B pa6ore (*) mpo- 
BeJe€HO MacCC-CIeKTPpOMeTpHyecKoe HUeCHTHPMUMPOBaHHe MpOAyKTOB XuMMyYe- 
CKHX B3aHMOJeHCTBUM MPH pavowuse M ycTaHOBJIeHO WO MATH HOBbIX NposyK- 
TOB C MOJI€KYyJIAPHbIM BeCOM, IIPeBbILWalOULMM MOJIeKYJIAPHbIM Bec GeH3oua. 
Cpeaqu npoxyKToB HalifeHbl: Audenun, deHulukKsoreKcayuen, PeHUMMAKOreK- 
caH WM WukslorekcHilMKorekcagquen. Mmeetca yKa3aHuve Ha TO, YTO 9TH NpoOsyK- 
Tbl MOryT OOpa30BbIBaTb MoHMepbl. K comaeHHlo, H3yyeHHe JMHAMHKH OOpa- 
30BaHHA TaKUX MPOAYKTOB He MOFVIO ObITb MpOHsBeeHO WOCTATOUHO adpekTuB- 
HBbIM CMOCO6OM H3-3a OTCYTCTBHA MeTOJHKH HelipepbIBHOrO KOHTPOJA Hakoruie- 
HHA MpOLyKTOB paounsa. 

Hactosilad pa6ota NocBAlleHa H3y4eHHIO TaKHX ONTHYeECKHX CBOHCTB OOJY- 
YeHHOTO MaTepHasla, KOTOPbIe MOH Obl NO3BOJIMTb CJI€IUTb 3a HaKOMJI€HHeM 
NpOLyKToB mpeppalleHua. C sTo WesbIO H3y4eHbI: paccesHHe CBeTA, JIIOMHHEC- 
WeHUHA, BpallleHHe MJIOCKOCTH NOJAPH3alHu, NMOKa3aTesb MpeJIOMJIe€HHA HW MO- 
J@KYJIAPHbIe CMEKTPbI NOPOWeHHA YHcTOTO OeH3OUa. 

OuucTKa 6eH30Na OCYINLeCTBIAIaCb CYUIKOH Ha HaTpHeM, Mocuieqyiouser 
dpakUMOHHOH MeperoHKOH HW, HaKOHell, ABYKPaTHOM MepeKpHcTaHsaynen. 
Unctotra moslyyeHHoro MpOykTa KOHTPOJIMpOBaJlacb 110 MOKa3aTeJIIO MpeJOM- 
JI@HHA Ha pecbpaxtometpe MP®-23, ona craOuiM3sHpoBalach Ha ypoBHe 
n*°1, 5011-40,0001, rombko nocie Toro MpenapaT HalpaBAsIcA Ha OOYYeHHE 


B 3alaAHHbIX CTEKJIAHHBIX amnysax. McrouHHKom {-Jyyeli cry2xus Co® ¢ mMou- 
HocTb1O Nos 300 -10° u/uac. IIpu 6oumbuioh HHTerpaJibHOW ose oO1y4eHNe No- 
pagka 110-10° rnoaBaseTcA HepacCTBOPHMbIit %eJITOBATO-OeJIbId OCaOK, JIerKO 
OTIeNAIOULNHCA WeHTpudyrupoBaHvem. J[asee oOyYeHHbIe OOPasitbl MeperoHua- 
JIMCh B 3allaAHHbIX aMMyJIax MO BaKyyMOM IIpH Temnepatype 35—40°. B Taxe- 
IX (pakUHAX OOPa3ZOBbIBaaCb BASKAA XKUKOCTb %*KeJITOrO WpeTa, ycTouun- 
Band K Harpespanuio. M3mepenve nOuJIApH3allMOHHbIX CBOMCTB paccexHHOrO cBeTa 
nmoka3al0 YMeCHbINeHHe CTeneHH JenoApH3alHH C POCTOM JO3bI OOyUeHHA. 
Ucxoqupiit mpoxykt o6safal crenenbio Zenomapusaunu A = 0,46. Tocae 06- 
nyuenua y-syuamu Co no30i 2,8-10° r sTa BenMuMHa u3MeHAacb Jo A = 
= 0,30. Oxa3anocb, YTO yMeHbIeHHe CTeNeHH eNO APUN3alNH MpOMCXOAHT 3a 
cueT YBeIHYCHHA M30TPONHOH cocTaBAlolleH  pesleeBCKOTO pacceAHA 
{A= os ). AnusoTponHas cocTaBAioulan J, 10 CpaBHeHiio c u30TponHOK /, 


Tx+lz 
OOHapyXKUBAeT JIMUIb HeOOMbUINe KOMeOaHUA. OTOT PakT CBUeTeEMbCTBYET O NOSB- 


JI@HHH B OGYYeHHOM WKHAKOCTH H3OTPOMHbIX HeOMHOPOAHOCTeH, KOTOPbIMH B 
JaHHOM cjly4ae MOryT OblTb He TOMbKO (plyKTYaMM MAOTHOCTH, HO uM ulyKTya- 
IMM KOHICHTPallMl MpOAYKTOB, HakalJIMBalOUlMxcA B Mpolecce palMoJIH3a *wUA- 
xocru. IIpu yo3ax 5-10°r Ha6uofjaerca NOABeHHe XpoModopHBIX rpynn, o6yc- 
JIOBJIMBAIOWUX IBeTHOCTb COeMHeHHA. C yBeJIMYeHHeM JO3bI YHCTO MOJIeKYJIAp- 
Hoe pacceaHve mocTenmeHHO MepeXOAMT B pacceAHWe THHa/leBCKOTO THMa, YTO 
CBA3aHO C NOABMeHHeM Goulee KPYMHBIX YaCTHIL NPOAyKTOB paHoJIN3a. 
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Tlo qaHHbIM HeKOTOppIx aBTopoB (*, *), paspbIB O€H3OMbHOTO KOJbiUa MpH- 
BOJHT K OOpasOBaHHI0 TeKCaTPMeHHJIbHbIX pafMKaOB THNAa R(CgH6)nR B Bude 
PaSBePHYTEIX OCH3OJIbHbIX KOJI, COCAMHEHHBIX C PeHHJIbHbIMM PaMKasaMu. 
Mizpecruo (°), uro HasWuHe pasBePHYTbIX IeloueK C CONPAKCHHDIMH CBASAMU 
XapaKTepHO JIA JIKOMMHECILMPYIOUIMX BellleCTB, MPHYeM MPH yAVMHeHHM IenOd- 
KH CHeKTp  JIOMHHeCIeHIHH cCABHraeTc# 

B _ J\JIMHHOBOJIHOBY!0 o6macTb fcreKTpa- 

Tlostomy JMOMMHecHeHIHA OeH3OVIa Oba Tpo- 

BepeHa lo M nocme o6myyeHHA. Bo3soyxe- 
50 HHe MPOUSBOAMIOCh yJIbTpaPHO/eTOBbIM CBe- 

TOM PTYTHOH JlaMmbr c duibTpom Y@C-4. 

w 4 e 2. 16 1° AMCTbI OeH30uI (HCXOMHBIH mpenapat) He JO- 
Losa MHHeCIMpoBas K BHAMMOM oOOslacTH ciekTpa, 

Duell IPH BH3yaJIbHOM H3MepeHHH WHTeHCHBHOCTH 
JUOMHHeCHeHUMH OOslyYeHHOrO OeH30/la Ha 


75 


cboromerpe [lyibppuxa cHayaa Ha6uoqaerca yBeJIH¥eHHe CBEYCHHA C TIOBBILIe- 


HHeM Lo3bI (oT 0,6 Wo 4-10° r), 3arem TeHeHItMa K HacpiltleHuto (pu. 1). 

C wWebio H3y4eHHA CleKTPaJIbHOrO CocTaBa ObIIM CHATbI CMEKTPbI JIOMHHEC- 
eHuun. CbeMKka MIpPOMsBOAMach Ha TpexnpH3MeHHOM CnekTporpade MCII-51, 
MCTOUHMK CBeTa — CTaHapTHbM ofHonamnospit (IIPK-2) ocBeruTesb c HHTep- 
(bepeHIIMOHHDIM (UVIBTPOM, BbieimOMNM pTyTHyIO HHMIO 4360 A. Pesymprarpt 
(boToMeTpHpoBaHHA Ha MUKpodoromerpe M@-4, noKa3pipalollve 3aBHCHMOCTb 
MJIOTHOCTH MovepHeHHaA D OT AIMHbI BOMHBI A, WpewcraBseHbI Ha prc. 2. V3 puc. 2 
BUHO, YTO C YBeJIHYeHHeEM JO3bI 


OO YYeHHA OeH30/1a pacTeT HH- 5 
TeHCHBHOCTh JlOMMHecweHunu, 
oco6eHHO B kKpacHOH oOsacTH 120 4 


cnekTpa. OOsacTb JIKOMMHeCc- 
WeHUMM oTpaxkeHa B Mpefetax 00 


4YBCTBUTeJIbHOCTH TIJIGHKH 

Vizonanxpom. Bee cnexrppi Oen- =| 

30a WO Hu nocle oOy4eHHs a 

tbororpapupoBasIMCh C BbITeEpK- ag 

KOH B 1 uac, KpoMe KpuBoi 5, 40 y 

re ciekTp OeH30/1a, OOTyueH- ad 

Horo Jo30H 110-108 r, cHaT c AS <= cS 

BbIepxKkKoK 10 Muu. Z 
JIOMMHECHEHTHBIN XapakTep 9600 5100 5600 6400 A 

CBeYeHHA OOJIYYeCHHBIX OOpa3- A ——> 


OB MNOJATBeEpASeH (bakTOM TlOJI- 
Puc. 2. U3menenne cnekTpa JIOMHHeCHeHIMN OOnyu 
yueH- 
HOFO TYIM€HHA HEOOJIbIUHMH AO- oro 6en301a B 3aBHCHMOCTH OT {03bI (muKkpotboTo- 
OaBKkaMH aHuauHa. OnucaHHble  rpamma): J — uncrsili 6ex30n; 2 — -oOJTy4eHHe 03011 


aspeKTHI MOryT ObITh OObsACHE- 8-108 r; 3 — 16-108 r; 4 — 25-108 r; § — 110-108 ¢ 
HbI CBOHCTBAMH OOJIbIIMX MOUIe- 

KYJ, OOpasyIOUlNXCA W3 HUCXOAHOFO OeHsOula NPH palHounse. OrcyTcTBHe B STHX 
MOJIeKyJlaxX J[PyrHX AaTOMOB (KpOMe yIviepoda HM BOLOpOfa) NoATBepxKaeTca 
KOHTPOJIbHBIMH ONbITAMM, B KOTOPbIX MOKa3aHO, YTO BaKYYMHBIli OeH30N1, OUn- 
IWCHHbIM OT KHCOpOsa WH ApyruX PpacTBOPeHHbIX Ta30B, a TakKe OeH30N, He 
OCBOOOKACHHbI OT ITHX FasoB, NOCe OOYYeHNA JawoT cBeueHHe OJMHAKOBOTO: 
xapakrTepa. 

Mutrepecen (bakT BpallleHHA MIOCKOCTH NOJApH3alluu OGyYeHHOrO 6eH30Na. 
Xora BpallleHve HeBeruKO (0,7—0,9° npu yose 10’ r uw TomMMHe com 10 cm), 
HO OHO CBHJeTeJIbCTByeT O NOABJICHHH ACHMMETPHUHBIX MOJIeKyJI, He MMeIOULUX 
WeHTpa HW IWJIOCKOCTH CHMMeTpHH. 


BuBOB 


1. JleicrBve Y-JlyyeH Ha GOeH30J1 BbISbIBAeT H3MeHeHHe ero onTHYeCKHX 
CBOHCTB, OTPaKalOlWlMx JMHAMHKy Mpoleccos paknounsa. I]popeqenupie ontu- 
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)4eckHe MeTOJbI HCCJIeELOBAaHHA NPOWeCCOB PpalHOJIH3a YYBCTBHTeIbHbI K H3MeHe- 
HHAM B BelllecTBe y2xKe Mp Wo3ax nopsayKa 0,6-10° r. 

2. Meroflom paccestHua cBeTa ylaeTCH OOHapy2xXUTb H3MeHeHHe XapakTepa 
| HEOMHOPOHOCTeH, UX PasBHTHe MPH yBeJIMYeCHHU Ost. 

3. JliomunecleHuA OOTyYeHHOrO GeH30sa CMellaeTCaA B BUMMYIO OGuJacTb. 
upokni KOHTHHYYyM JIIOMMHeCIeHTHOTO cleKTpa, M0-BHAUMOMy, mpescTaB- 


JIHCT HaJIOMeHHE CHEKTPOB HECKOJIBKHX MPONYKTOB PaHOJIH3a, KOTOPbie CKJIOH- 
bl kK MOIAPH3allyn. 


Tlocry nuv10 
9 VII 1959 
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Jloxaayp AKayeMunN HayR CGE? 
1959. Tom 129, Ne 2 


TEXHHYECKAA PHSHKA 


B. A. MMMHEC u A. ®. CHPEHKO 


3ABUCHMOCTb JOJIFOBEYHOCTH MO HAPPY3KONM 
OT NPHJIOMKEHHOTO HATIPSASKEHUA JIA 
METAJIJIOKEPAMHYUECKHX OBPA3ILOB JKEJIESA 
B AJIB®A- H TAMMA-®A3AX 


(JI pedcmaeaeno akademuxom I. B. Kypdrmoeum 15.VII 1959) 


1. Kak Obwio ycraHoBJieHO B paOorax C. H. )Kypkosa c corp. (', ”), 9kcme- 
PHMeHTaJIbHO HaOsllOaeTCA 3aBHCHMOCTb MOJIFOBeYHOCTH +t OT Harpy3KH p HW 
Temiepatypbl 7 BHja: 


, (1) 


re k — nocroaHHad BovibTuMaHa; to H Y — KOHCTAaHTbI MaTepHawla; E — 9Hep- 
THA aKTHBalMu Mmpollecca pa3spyWieHHA, YHMCJIEHHO COBMaflaloulad, NO JaHHbImM 
pa6or (?, 7), y MeTaJJIOB C BeJIHYHHOK TeMJIOThI CyOMMalHH. OHaKO AO HacToR- 
ulero BPeMeHH He yJaslocb yKa3aTb KaKOH-JIMOO CJlyKTyalMOHHbIH MeXaHH3M. 
MOCTeNeHHOrO pa3pyIeHHA Tela, B KOTOpOM TpeOyeMaad BelMUHHAa dbJlyKTya- 
WWMM 3HEPprHH paBHsAacb Obl CKPbITOH TemoTe HcnapeHHuA. 

B pa6orax (%, *) 6pwio mpeqoxKeHoO onucaHHe mpollecca nocTeneHHOrO pa3- 
pylleHHd MOA Harpy3kKOH Kak pa3BHBalolleroca myTeM MOfpacTaHHA HeKHX- 
MCXOJHbIX 3AaPObIMeBbIX TPeUIHH; MPHHHMaJlOcb, 4YTO MOApacTaHue TpelllvH 
OCYHLECTBJIACTCA C MOMOMbIO NpHcoeMHeHHA AHppyHAMPyloulNX K HX KOHTYPy 
BakaHcHi. Hcxola 3 yKa3aHHbIxX JHPy3HOHHbIX MpelcTaBJIeHHH, B padoTe- 
(*) Opwio HalifeHO pacueTHOe COOTHOIMeHHe, OMpeesAlolllee 3ABHCHMOCTH JOVIro-. 
BeYHOCTH OT Harpy3KH H TemMepaTyPpHI: 

3 
_ CCRT? a e a (2): 
p334D 4 


U 


rye C — unCJIeHHbIM MHOXKUTeIb NOPALKa CMHHIUbI; 6 — JIMHeMHbI aTOMHbIit 
pa3Mep; fy) — 4YHCJIO BakaHCHH, OObeAHHEHHIO KOTOPbIX OTBeYaeT HUCXOHaA 
3apoqpilulenad TpeliuHa, u D — Kxoaddpulnert camosuddby3un. 

TlockombKy, Kak sBeerga, D = D,e-UkT, rare Dy — npemakcnoHeHuHaJb- 
HbIM MHOMKUTeIb, a Uy — 9Heprua akTHBallMH CamMoyuddy3nu, dopmysa (2): 
MOXKeT OBIT MpeAcTaB/ieHa B TOM %*Ke Buse, YTO HU dopmyvia (1), mpHyem Mexyy’ 
BXOJAWLHMH B 9TH (POPMYVJIbI MHOMKHTEJIAMH VMMeIOTCA COOTHOLICHHA: 


CS 63 V no, (3a), 
C (kT)? 
C= p334Do (36) 


CueqyeT, OAHaKO, MOAYePpKHYTb, YTO MO CMbICJy pacueTa, JexKallero B OCc-- 
Hope (2), 9HeprHaA aKkTHBalMH Uy He MOXeT COBMaaTb C SHEPrvel akTHBALLHH 
CyOJIMMallWH HM AOJDKHa ObITb pPaBHa 9HEPIMH aKTHBallMu camolzuddy3uun, KorTo- 
pad, KaK H3BeCTHO, TIpHMepHO Ha 30% HM2Ke 9HEPrHH akTHBAaM CyO/MManil. 

Ha OCHOBaHHH 9KCNePHMeHTAaJIbHbIX JAHHbIX, OTHOCAULHXCA K MCCeLOBaHHI0- 
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JIPFOBEYHOCTH MeTaJJIOKepaMHYeCKHX OOPa3llLOB Me, %Ke/le3a, HUKEJIA, BOJIb- 
paMa M MOJIMOJeHa NPM pasMUHbIX TeMMepaTypax, B paoore (*) Obwlo noKa- 
#aHO, 4TO OOpaOoTKa pe3y/bTaTOB u3MepeHHii no cbopmyvie (2) Raer 3HayeHUA 
HeprH aKTHBAaLHH, BCChMa O/IM3KNE K SHEP AKTHBAILMM CaMOLMpy3nun, B TO 
PeMA Kak MPH HCNOJb3OBaHHH Tex Ke JaHHbIX Jin pacueta m0 dopmyue (1) 
OulyuaroTcA 3HayeHHa Uy nopsayka Tenuorp cyOuuMauH. Oranune cBa3aHO 
TeM, 4TO CorsacHo (2) t) He ABJIAeTCA KOHCTAaHTOM, a 3aBucuT oT T up (cM. 


a | 
\ 


lit 


6 kl fam? 


Puc. |. Hatigenupie 2kcnepHMeHTabHO 3aBHCHMOCTH 
JOMPOBEUHOCTH MO Harpy3KOii t OT HANpHAKeHHA p MA 
MeTaslOKepaMHuecKHx OOpa3yu0B Fe mp pa3iMuHbix 
Temmepatypax. IlyHKTHpoOM MOKa3aHbl NOCTPOeHHBIe M0 
dopmyae (2) pacuerHpie KpuHBble In t = f(p) 


3 6)). IIpu pacuere no dopmyute (2) Awa Ny MOMyyaOTCH PpasyMHbIe 3HaYeHHS 
opaqka 10°; C oKa3bIBaeTCH paBHbIM H€CKOJIBKHM e€HHUWaM. Takum o6pa3om, 
adota (°) npuBela kK OaronpHaATHbIM JIA Wuddy3HOHHOH TeOpHH COOTHOIIe- 
HAM H3MePeHHbIX BeJIHUHH. 

ConoctaBuieHhe 3HaveHHi 9HEprHuH aKkTHBalMH camosudpysun U, u cy6u- 
alluu A B 4MCTOM CepeOpe H cruiaBe cepe6pa c 5 ar. % aIOMHHMS C 9HEprHeli 
KTHBalHH mpollecca pa3spyulenua E y Tex %e OObEKTOB, NIpoOBefeHHOe B padoTe 
), MOKa3asIO YTO WOOaBKa aJIIOMHHUA K CepeOpy He H3MeHseT 3HayeHHH FE uh 
~ 65 KKaui/I-MOJIb), HO CYUeCTBeEHHO CHHKaeT SHEPFHiO aKTHBAMUM CamosHnd- 
y3uu (c 46 Kkas/T-Momb B UMCTOM CepeOpe Jo 31,8 Kkas/r-MOJIb B criaBe). 
(0 MHeHMIO aBTopos (°) 9TO CTaBHT MO COMHeHHe Audpy3HoOHHbIM MeXaHH3M 
ocTa TPellHH. 

Hayo 3amerutb, uTo pacuer (*) KacaeTCH KHHeTHKH MO pacTaHua TpeulHH 
WIbKO Y UYMCTHIX MeTasoB. B calyyae %Ke CMNaBOB AOJKHbI UMeTb MeCTO jO- 
WIHATEJIbHbIe SPPeKTHI, MOFYyLlHe CYULeCTBeEHHO H3MCHHTb Pe3yJIbTAaTbI pacuera. 
-YMCIy TaKUX appeKTOB OTHOCHTCA, HallpHMeD, acopOunaA, B CHJIy KOTOPOH 
IBEPXHOCTh BHYTPCHHUX TPelllHH OJ2KHa OOoralllaTbCA KOMMOHEHTOM, OO,Ia- 
}}OLLMM MCHbIUMM MOBepXHOCTHBIM HaTs2KeHHeM. B cooTBeTCTBHH CO CKa3aHHbIM 
CNCTABJIACTCA, UTO BLIBOAbI H3 Pe3YJIbTATOB OMbITOB CO CMIaBaMH B OTHOLIe- 
iM J\udby3HOHHOrO MeXaHH3Ma MOryT ABHTBCH HeCKOJIbKO MpexKeBpeMeH- 
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HbIMH, IOCKOJIbKy pacueTa JOJITOBeYHOCTH y CilaBa C TOUKM 3peHHA udpy3vou- 
HbIX WpefcTaBJieHH elke He CylecTByeT. 

B »stoli cBi3H MpHoOperaloTr HHTepec SKCMePHMeHTAaJIbHbIe LaHHble O AOJIPO- 
BeUHOCTH JIA MeTAJJIOB, KOTOPbIe MPH pasJIMUHbIX TeMMlepaTypaX yCTOMUMBb 
B pasHoli tbase, KaK HanpuMep Jia %weNesa. ComocTaBseHWe SHepru akTHBAllMn 
mpollecca pa3pylleHHa B pa3HbIX (asax NO3BOACT NOMYYHTb B STOM Cily"ae 
Oomee KOppeKTHOe 3aKJIOUeHHe O CBA3H STON BeJIMYMHDI C TenJIOTOH cy6JIMMa- 
IH H 9HeEprHeli AaKTHBallMK CaMoqu*py3un. 

2. OnucprpaeMble HH2Ke OMNbITbI ObWIM MpoBe- 
JICHbI C MeTasWIOKepaMH4eCKHMH OOpasiaMH (JJIH- 
Ha oOpasi0B 30 MM, paOouas AMHa 20 MM; Ce- 
yeHue 3X3 MM’), CIIpeCCOBaHHbIMH H3 Ke/Jle3HOro 
NOpOwWKa C pa3MepoM KpynMHOK < 50 p (B cpel- 
Hem ~ 30 pw). Poropusiuch o6pasiibl ¢ pasiM4HOn 
MOPHCTOCTbIO, TIPHYeM HavaIbHad MOPHCTOCTb 
mlocule 1peccoBaHua Obwia y Bcex OOpa3lloB OAH- 
HakoBoH (~20%), a KOHeYHAaA, ONpedeIABINAA- 
CA pe2xKHMOM OO*KHa, pasiMuHOK. OOKur MpoHs- 
BodHuIca CrepBa npH 900° Ha npoTsaxKeHHH 20 4ac., 
Hu Janee mpu 1200° or 15 go 50 uac. Koneunaa 
NOpHCTocTh OOpa3sloB cocTaBAa OT 3 Jo 10%. 
Hamepsapuineca 3HaveHHA OFTOBeYHOCTH MO} 
Harpy3KOli OMpeeANMCb LWIA HeCKOJIbBKUX 06- 


0 
600 600 1000 °C 
Puc. 2. Tem j - ; 
lepaTypHaa 3aBucu pa3l0oB Cc pa3HOH MopucTocTbio, mocwe Yer- 


MOCTb JOJITOBCUHOCTH nod Harpys3- a 
Koli in MeTanoKepamuueckux  IKCTPanouIAlMeH Ha HYJIeBY!O NOPWCTOCTb Haxo- 


Ge Fe. 1 —p=2xI/mm?; JMsIOCb 3Ha¥eHHe, KOTOPOe CUMTAJIOCb COOTBET 

=m ee ser edi ,2 P= crBylouluM cruiomHoMy o6pasiy. OOnimHo Ha 

itt i rpapuke 3aBMCHMOCTb JOTOBeYHOCTH OT TOpH- 

CTOCTH O6pa3ila OKa3biBaslaCb IpAMOJIMHeEHHOH, 

TaK UTO SKCTPanOJAWMA Beach MO JHHeHHOMy 3aKOHy. M3menHeHHe JouroBey- 

HOCTH, COOTBETCTBOBABIee HMEBIUeCHCA MOPHCTOCTH, OblWwIO HeBeJIMKO HW He mmpe 
BbIWaJIO HECKOJIbKHUX MPOMeHTOB. 

OnpexeseHne JosIropeyHocrn no HarpysKOli MpOMsBOAMAOCb Ip Temmepa- 
Typax 600; 800; 900; 1000 u 1100° 8 sakyyMHom mpHOope mpH aBjeHHu 
~ 10°-*—10-° wm. Hukakux caeqop oKuCMeHHA O6pa3iloB He 3aMeuasocb. 
ONbITH BeIHCh B MHTePBaJie Harpy30K, MpH KOTOPOM JOTOBeYHOCTh H3MeHA- 
Jlacb Ha 3—4 nopsyqKa. Pe3yabrarhi onbiToB NOKa3aHbt Ha pic. | u 2. Pacuerupie 
KPHBble asiH Xopoiee COBNaeHHe C 9KCMeCPHMEHTAJbHbIMH MPH CeyIOUNX 


3HaYeHHAX KOHCTaHT: 1) Jaa Temnepatyp 600; 800 u 900°: =5, a= 
=430 mm? -rpaf/KT, U= 52—54 xxan/T-Momb (koucranra 1 = ae » CM, (2) 


2) qua Temnepatyp 1000 u 1100°:: C=5, a= 450 mM? -rpan/kl, Ut= 
= 68—70 xkxkau/r-Moub. shits 
TlouyueHHpie sHaveHHst SHeprHu aKTHBal\uN npollecca paspymieHua (noz- 
YEPKHEM, YTO STH BeJIMYHHbI COOTBETCTBYIOT OOpaOOTKe IKCHeCPHMEHTAJIbHbIX 
AaHHbIX 10 PopMyue (2), a He no cbopmy.e (1)) Xopomo coBnayalor c H3BeCTHEIMH 
SHaveHHAMH SHEPrHH akTHBallau camMoludpy3Hu *wele3sa B a- U Y-tazax. 
IIpumevaredibHo, 470 Noy 4eHbI BeAMUMHBI 70 KKaw/T-MOuIb > 52 KKawt/T-MOub. 
QTO COOTBETCTBHe BeCbMa BaXKHO, TaK KaK OHO ompoBepraer mpeqnomoxe- 
HH, UTO SHEPrHA AKTHBAMMH paspyWleHHA CoBMayaeT C TeMOTOH Cy6HMallMH. 
Tenora cy6/1MMalluy 2Keulesa 43 d-asbl CyULeCTBeHHO OoubIe, YeM TeroTa cy6- 
JIMMalMn 3 Y-Ppasbl, a SHePrUA akTMBALLMH paspyUleHUA, HanpoTuB, B a-caze 
MeHbUIe, YeM B Y-dase. B TO x%e BpeMaA SHEPrMA AKTHBALMU CaMo_udpy3un, Kak 
H SHepruaA aKTHBallMM paspyuleHuA, B Y-cdase Ooubule, YeM B a-cba3e. Takum 
oOpasom, udbysHoHHBIe mpefcraBleHuA BrOMHe coracyioT¢es Cc OMBITOM 
B OTHOUICHHH JOJITOBeEYHOCTH NO Harpy3kol, HaGslOqaemoi y x#ee3a B a-H 
\-asax. 
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Uro Kacaetca Bompoca 0 osroBeyHocTu Mos Harpy3Kol y cmiaBoB, TO, KaK 
. OTMeYaIOCb, STOT BOMpoc Hy*KaeTcaA B eTAaJIbHOM BbIACHeHHH Kak C pac- 
eTHOH, TAK H C SKCIEPHMeHTAaIbHOH CTOPOHI, HOO ONMbITOB Cc OHO CHcTeMOH 
g — Al, KoHeuHO, HeJocTaTOUHO JIA CKOJbKO-HUOYAb IWMPOKHX BbIBOJOB O 
AKOHOMEPHOCTAX ABJICHHA Y CIaBOB. 

Ha puc. 2 moka3aHa 3aBHCHMOCTb JOJITOBEYHOCTH OT TeMMepaTypbI WIA He- 
KOJIbBKUX NOCTOAHHbIX 3Ha¥eHHH p. Kak BHHO, BbILe TOUKH (asoBoro Mepe- 
ona a — ¥ JOJITOBeYHOCTh YBeJIMYHBaeTCA CKAaUKOM. 


_ XapbKOBCKHH rocyapcTBeHHbIit yHuBepcuTer Ilocrynusto 
| um. A. M. Toppkoro 7 VII 1959 


’ IHTMPOBAHHAA JIATEPATYPA 


Cui oC van oO Bb wii ial pisiyimae By Kl Dr 23). NON 1958) 3 Gat em PKC ya DEK Ones 
ini. Cangouposa, JIAH, 101, Ne2 (1955). *¢C.H. Ky pKos, Beers. AH CCCP, 
Ue TONLOD/)s) f° i. ae Wer He cr KIO 25) °3 (1955). 45. A. Iuuec, Ous. teepg. 
ema, 1, Ne 2 (1959). *&® B.A. Iluuec, A. ®. Cupeuxko, Ons. Teepz. tena, 1, Ne 2, 
75 (1959). &§C.H. KypKkos, A.B. CapunKknu i, Tesucbl Joka. Ha CoBell. 10 TeO- 
MM MeTaJJIOB H cnuaBoB B Kuese 1—5 VI 1959 r., U3q. AH YCCP, 1959, crp. 53—54. 


6 3aKas 2242 343 


Jloxaann AkayemMun HayK CCCP 
1959. Tom 129, Ne 2 


QIEKTPOTEXHHKA 


H. B. BOPAHOBA u 4aen-Koppecnoungzent AH CCCP B. H. MOMKOB 


K BOMPOCY OB AHOMAJIbDHbIX PA3PAJAX TPH BbICOKHX | 
MNOCTOAHHbIX HATPSASKEHUAX | 


OKCMepUMeHTaJIbHOe M3yyeHve PaspATHbIX HallpHKCHHH B BOSIyxe np 


pe3KO HEOAHOPOAHbIX MOAX, NPOWSBeLeHHOe B pasHoe BPeMA PAOM aBTOPOB, 
IIpHBesO K MpeAcTaBAeHHIO 06 OTHOCHTeJbHOM MOCTOAHCTBe CpeqHero MpOOuB- 


Horo rpayuenta Exp, M0 Kpalieli Mepe B HEKOTOPbIX MpefeaxX Mex3JIeKT- 
poHHbIx pacctrosnHi S. Msmepenusa Mp MMMysbCHOM HallpaxKeHWM M JIEKTPO- 
ylaX WIyla—MIOCKOCTh mMOKa3aIM JHHeMHbIM XapakTep 3aBHCHMOCTH MpoOuB- 


Horo HanpaxeHua Un, or S, T. e. mocTosHcTBO Enp 5 kKB/CM BIOOTh JO 
BeCbMa OOJIbIUMX paccTosHHH S=5—6™mM (1-3). IIpH nepemMeHHom Hampa- 
2%KeHHH HW TOH xe COpMe B9JIeKTPOOB JIMHeMHbIM XapakTep 3aBMCHMOCTH 
Unp(S) Hapymaetca, HayvHad c S=2,5—3M, HM JalbHehmee yBennueHue 
S mpuBogutT K yMeHblutenuio Ep, (3,4). Yimeromeca B muTepatype faHHbe 0 
Mpo60e MpOMexXYTKOB C pe3KO HeOJHOPOAHBIMH MOJAMH MpH NocTOosHHOM 
HanpAKeHHH OTHOCATCA K paCCTOAHHAM, He MpeBocxoyawHM 2M (°). | 

M3 cyllecTByIOWlMX MpeAcTaBJIeHHH O paspxAJe MOMKHO 3aKJIIOUNTb, YTO B 
ca60 HEOJHOPOLHBIX NOAX CpesHHe NpOOMBHbIe rpaHeHTh! JOJMKHbI ObITb Ta- 
KHMH 2Ke, KaK HM B Pe3KO HEOAHOPOAHBIX MOMAX, WH Ooee BbICOKHMH. OTHM 
OObACHACTCA CTPeMJICHHe MAKCHMAJIbHO BbIPAaBHUBAaTb IICKTPHYeCKOe MOE H30- 
JIALWMOHHBIX KOHCTPpyKUMH. OfHakO H3BeCTHBI OTJeJIbHbIeC CyYaH pa3paoB, 
ompopepraiollve 3TH MpelcTaBueHua. 

Byxpepe u Kyurtxe (°) HaOmoanv Mp MOcTOAHHOM HalipsAx%KeHHH NMOO*KU- 
TeJIbHOM MNOJAPHOCTH MWepeKpbiTHe C TiaqkKoro 9KpaHa Ha CTeHKY, yaJleHHyto 
OT Hero Ha paccToaHHe 3,7 M, IPH cpeqHHX MpOOMBHBIX TpaqHeHTax Ea 
= 2,9 xs/cm. IIpu HacayKe ocTpuaA Ha BbICOKOBOJIbTHBIM 9KPaH PaspAAbI Takoro 
Tuna mpeKpallaiHcb. 3 

OMH U3 aBTOPOB HacTOALel cTaTbu HaOsOJa/l MepeKpbITHe C 9KPaHa BBICO- 
KOBOJIbTHOH YCTaHOBKM MOCTOAHHOFO Hallps2%KeHHA Ha CTeHY, yaJIeHHy1O Ha 
7,5 M, IPH MOJIOKUTEIbHOM MoTeHiMae 9kpaHa 1670 kB, T. e. Ip CpeqHeM Mmpo- 
OMBHOM rpajyMente 2,25 KB/cm. JI OOOMX HaGMIOJCHHBIX Cly4aeB XapakTepHbI 
HeperyJIAPHOCTb MpoOoeB, NMOMORUTeIbHAA MOIAPHOCTh 2uIeEKTpONa, HaXxoya- 
Uleroca MOj| NOCTOAHHBIM MOTeHIHaJIOM, HM OTHOCHTeIbHO ClaOaid HepaBHoMep- 
HOCTb 9JleKTpocraTuyeckoro noma. Llospaenue paHHux mpo6oes HaGst0,an0ck 
B yCJIOBHAX OTCYTCTBUA NpeAecTByIOMel paspAy KOPOHbI Ha aeKTpose. Pac- 
yeTHad BeJIHYHHa MaKCHMaJIbHOrO rpayMeHTa Ha NMOBeEpXHOCTH SKPaHOB B O6OUX 
cily¥aax He mpepocxoxusa 10—13 xp/em. Kak uspectHo, TayHceHJoBcKnit Koa 
(puILMeHT HOHM3AIlMU G B TaKMX NOMAX 6M30K K Hys10. BMecte c TeM, HeO6Xo- 
AHMbIM YCJIOBHEM NepeKPbITHA MpOMeXKYTKAa ABIACTCA BOSHHKHOBeHHe HauaJb- 
HOH HOHM3AIMH B KaKOli-JIMOO TOUKe MOA, YTO MOXET HMeTb MECTO TOJIbKO MPH 
TaKOH BeJIM4HHe rpaquenta EF B sto TOUKe, Mpu KOTOpOH a > 0. 

Ilo stoi npwunne 1a OObACHeEHHA TIPOGOs B MepBy1o0 OYepeyb clelyeT mpez- 
NOMOMKUTh HaMYMe KaKOFO-TO AOMOMHUTebHOrO (bakTOpa, HampuMep ycuweHueE 
MOJIA Ha H€POBHOCTH NOBeEPXHOCTH SJIeKTPOMa, KOTOPHIM MOT Obl ABJATbCA OUA- 
TOM JIOKaJIbHOH HOHH3allHH. 
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CorsiacHo McceoBaHuAM, MpOBeeHHBIM B KOPOTKUX MIpOMexKyTKax, H B 
acTHOCTH B IIPpOMeKyTKe OCTpHe — mlocKocTb (°), BOSHHKHOBeHMIO perywap- 
JOH MOJIOMKHTEIbHOK KOPOHbI MpeMecTByeT OOPasoBaHHe Tak Ha3bIBAaeMbIX 
‘Ip€QKOPOHHBIX CTpHMepos». Ilo Mepe yBeMYeHHA HalpaxKeHuA 9TH CTPHMepbI 
ACUe3aloT, MOABIAe€TCA peryAPpHaA KOPOHA, H CTPHMePbI BOSHHKAIOT CHOBa 
y2KE IIPH CYyUIeCTBeHHOM OJbeMe HalipsAxKeHHA B Mpelnpobounow craquu 
asp Aaya. 

IIposeyeHHbie OJHHM 43 aBTOPOB H3MepeHMsA paqMonoMeXx HM BOMbT-aMmepHol 
XapaKTeEPHCTHKH Pa3spxAla NOKa3aJIM, ITO HavaJIbHbIM HePeryJAPHbIM ABJICHHeEM 
IPH KOPOHHPOBaHHN SJeKTPOJOB MaJoro padMyca KPMBU3HbI B CyYae MOVO- 
KUTCJIbHOH HX MOJAPHOCTH COOTBETCTBYIOT GOJIbINMe 3HAYCHHA HHTCHCHBHOCTH 
1OJIH palWonoMex H_ToKAa, 
yeM Toculeqyrouleh perysap- NOT OATG, 
HOW CTagqHu Seen rap ee 
IKCIIEPHMCHTOB MOKHO 3ak- 
JIOUNTb, YTO OTCYTCTBHE OOb- 
eEMHOPO 3ap xa HOHOB B IIpo- 
MEXKYTKe CoO3sfaeT Ovlaronpu- 
ATHbIC YCJIOBHA WIA BOSHUK- 
HOBCHHA HU pa3BHTHA CTpH- 
Mepa, HM HalpOTuB, 3amouHe- 
HMe IIPOMe%KyTKa M0JIO%KH- 
TeJIbHbIM OObEMHbIM 3aps- 
NOM, MHMerolulee MecTO IIpH ne 
DeryJIAPHOW KOPOHE Ha ocT- 


He, MpenatctByer 3sToMy |g 

ipoueccy. He ucKsouena uc. 1. Qaekrpwyueckas cxema onpitos. J. H.— qenuTenu 
Hallp AMKEHHA, CYKAUIMe AIA M3MepeHHA BHICOKOTO HalpA- 

3OSMOKHOCTh, TO MOryT  >xeHna; C* — kongencatop emKoctbio 30 000 nk; R — Bo- 

IbITb CO3MaHbI TAKWE YCJIO- AsaHOe compoTuBseHHe 0,5 + 2 Mom; R* — BomaHoe co- 


3H, IPH KOTOPbIX MpeKo- poTupsenve 10 Kom + 0,5 Mom 

JOHHbIe CTPHMepbI MPHBeJH 

YbI K N€PeEKPbITHIO MpOMexyTKa elle JO BOSHHKHOBeHHA peryJIAPHOHM KOPOHbI"; 
rorla MpOOMBHbIe rpalveHTh! ObIH Obl MCHbILMe TEX, KOTOPbIe COOTBETCTBYIOT Tepe- 
<PbITHIO IPH HOPMAJIbHOM Pa3BHTHH pa3pxAla H3 KOPOHb! B UcKpy. Bo3moxKHO, 
AMCHHO 3]leCb CJI€lyeT HCKaTb OTBET Ha BOMpoc O NMpHYMHaX PaHHHX MmpoboeB 
3 OOJIbINUX MpOMexyTKaXx CO Cjla6o HepaBHOMepHbIMH NOJIAMHM. BatTux c1yyaAx. 
IPH HampAxKeHHH, PaBHOM HalpAKeHHIO NepeKPHITHA, B 3HAUHTeIbHOH UacTH 
JaSPALHOTO MPOMEKYTKA MOMepKUBAaOTCA JOBOJIbHO BbICOKMe TpalHeHTHl 
JIEKTPOCTATHYeCKOTO NOMA. ITO OOCTOATEIBCTBO MOXKET OarOlnpHATCTBOBATb 
)ASBUTHIO HavaJIbHOrO CTpHMepa, OOPas0BaHHO"O B MeCcTe CJIyYaHHOrO YCHJIeHHA 
IOJIA, HW MpOBWKeHHIO ero K MpPOTHBOJIexKallleMy IIeKTPOLy. 

ABTOpbl Cela MOMbITKY BOCMPOv3BeeHHA TaKHX YCJIOBHU, MPH KOTOPbIX 
MOrYT HMe€Tb MeCTO paHHHe mpooon. 

M3 cka3aHHOFPo BbIIle BbITeKalOT TPeEOOBaAHHA, KOTOPbIe JOJMKHbI OBIT Npelb- 
IBJICHBI K 9KCICPUMEHTY: Co3AaHhe Cc1a60 HepaBHOMepHOLO 3JIEKTPHYeECKOrO NOMA 
 OTHOCHTEIbBHO BLICOKMMH PpakWeHTaMNU B razs0pa3spAHOM MIpOMexkyTKe (OHako 
IPH O, elle paBHOM HYJIIO) MW JOKasIbHOrO OYara MOHM3AIMM, KOTOPbI Mor Opt 
[HMIMMpOBaTb paspal. 

Cna60 HepaBHOMepHoe Nose co3faBaJlocb B CHCTeMe 3JIEKTPOAOB WHJIMHAp 
2R = 444 mm) — muockocrtb. Lnsmuyp pacnovarasica Ha pa3JIM4HbIX paccToA- 
[MAX OT MJIOCKOCTH, OTHOWEHHE BHICOTHI MosBeca WHIMHApa H kK ero paguycy R 
feHANOCh B Upefemax 2,5—12,6. LyunuHap coequHAJIcH C MOJIOMNTCJIbHBIM 
[OJIIOCOM KaCKaHOro reHepaTopa MOCTOAHHOTO HallpsAxKeHHA, MWIOCKOCTb JMO 
aseMuINaaCb, HOO COeCAHHAMAaCh C OTPHUAaTebHbIM roOCcOM. JeHepupyemoe 


* TlepeKpbITHe KOpoTKoro MpoMexKyTKa B JOKOPOHHOM CTaqMH OTMeUaJIOCh B AMTEpaTy~ 

e (7,8). QnekTpogaMu Cy KUIH OpHTBEHHbIe HOAKH H MPOBOMOYHHIE MCTIH, MCKSTEKTPOMHOE Pac~ 
TOAHHE He MpeBocxoyHo 10 MM. 
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MaKCHMaJIbHoe paOouee HalipsxKeHHe Ha BBIXOJe TeHepaTopa AocTHralo 
+ 530 xp. Usmepenve HanpsxKeHHA MPOMSBOMJOCb C MOMOLLbIO HSMCPUTEJIb- 


o 0 m 
HbIX COMPOTHBJeHH C MOPpelHOCTbIO, He MpeBbIllarouleH + 1%. OQnexTpuye 
cKad CXeMa OMBITOB H 3HaueHHA ee MapaMeTpoB NpHBeeHb! Ha PHC. 1. IIpenpas- 


PALHbIM TOK W3MepsJICH MAKPOaMMepMeT- . 
BA /pobou poM, HaXoAAL{MMca B ken mtocKocTH. JL | 


130 Wi MHUIMMMpPOBAHHA paspslla Ha MOBePXHOCTh | 
a IMM Apa, OOpalleHHyt0 K MJIOCKOCTH, Ha~ 
CaxKUBAICA WHIMHApHueckHH CTepxKeHb 
pe qwiMHoro 1 uM WMaMeTpoM 2 fo, 3aKaHUMBalo- | 
100 ! uulica momycpepoH Toro we MMamerTpa. | 
Mi3meueune 3THX ABYX NapaMeTpoB H BewH-" 
/ UHHbI MPHJOAKEHHOTO HalpAKeHHA Tapas 
| BO3MOXKHOCTb B H3BeCTHbIX Mpeelax Me- 
* HAT XapakTep NpeApaspARHBIX ABJeHHH ' 
j Pm BCJIMUHHY MpHOMBHOrO HalpaxKenuaA. Tak, } 
A ~—" ‘IPH HEH3MeHHBIX 7) H U w mp H3MeHeHHH | 
Seta 1 MoxKHO ObIIO HaOsOMaTb CleLyroule (pop-. 
350 “(iia 08 Sn aes KOPOHHOrO pa3pafla: Ha KOPOTKOM, 
je iat cTepxkHe pa3pa HOCH XapakTep psAqa 
puc. 3. Bonr-amnéptag=xapanrepacrn. OC MeROBaT OID ED BOs BE ee 
Ka paspaqa. Ilumugp c d=: 444 mm, (OTUIHYPOBaHHbIM paspaq), HHorga Paciipo- 
H= 1,0; crepxenb c [= 17 MM, CTPAaHAIOUIMXCA Ha JOBOJIbHO OosbuOe pac- 
2ro>= 10 mM CTOAHHE BrulyOb MpoMexkyTKa (puc. 2a, CM. 
-BKJIelikKy K cTp. 288); c yBeJIMYeHHeM JJIMHbI 
CTepXKHA YHCO CTPHMePpOB B eAHHUILyY BpeMeHH YBeJIHYMBAaOCb, JWIMHa UX 
yYMeHbllaJlacb, YCHJIMBaJIcA Beep Audpy3sHoro cBeueHHA — OOPa3OBbIBaJICA «KO- 
pOHHbI dake» (puc. 2 6); TaswbHeliee yqMHe- 
HHe CTepKHA NPHBOAMIO KOOpa3s0BaHHo ca6oro 
PaBHOMepHOro CBeYeHHA Y NOBEPXHOCTH cTepxKHA A&E 
(puc. 2¢). Takue Ke (opMbl paspaya nomyyamucb 
HW IIpH H3MeHEHHH £,, HO MOCTOAHHBIX Un l,ataxxe 100 
pH wW3MeHeHuu U ww HeH3MeHHbIX JWIMHe WM [Ma- 
MeTpe cTepxkHaA. Ecuim cTepskeHb 3akaHuMBasica 
He olycepow, a KOHMYeCKHM ocTpHem, oTMe- 0 
Yaslacb e/MHCTBeEHHaA (OPMa KOPOHBI B Bue (pa- 
KeJla TIpH Bcex BapHaluNax 1 Ui fo. 

BovibT-aMiepHad XapakTepvicTuka KoponsHoro: | 80 
paspaqa B Cily¥ae cTepxKHA C MomycsepnyeckuM 
3aKPYyIIeHHeM MOKa3bIBaeT Pe3KOe BOsPacTaHHe 
TOKa MPH MOABJIeHHM cTpHMepoB u dbakerbHo WI 
KOPOHbI HM eo Moc/JeLyroulee YMeHbIeHHe MmpH 
HallpAKeHUN OOPas0BaHHA PaBHOMePHOFO KOPOH- 
Horo uexJia (puc. 3). 

Ormeyavcb [Ba THMa Mepekppirua — Ha 
rpeOHe BOJbT-aMMepHOH XapakTepHcTUKH (puc. 3) 
pH dakesIbHOK topMe pa3payqa uw B Hauase 500 i) 
BOJIbT-aMMepHOW XapaKTepMCTHKH Mpu crpuMep- \ 
HOH (OTWIHYpoBaHHOH) copme pa3spsayqa. B nep- 

BOM CJly¥ae BeJIHUMHAa neon ca PGS HS SAD HCAS ig a 


HOrO IIpoOHBHOrO HallpsAxKeHHA O 
MPOM@KYTKA He OTIMYaaCh OT BEJMYMHBI, WOY- gnuuet crepxua. Tpy6a c d= 


YeHHOH IPH KOHHYeCKHX OCTPHAX; BO BTOpom 444MM; MomycdepHuecKoe saKpyrt 
OHa Obl/la HeH3MeHHO MeHbIe. OOpasoBanue paB- Te wo ee oa 
HOMepHOrO YeXJa KOPOHbI CompoBoxfaeTcA mpe- 2 Orns 4 Sie 3 va 
KpallleHWeM IIepeKPBITH, T. e@. ynpouHeHHem 

mpoMexkyTKa. TakuM OOpa30M, XapakTep HavaJIbHbIX ABJICHME LeliCTBHTeIbHO BUM 
AeT Ha BeJIMMMHY NMPOOMBHOTO HallpsxKeHHA, H UMeHHO Mepexo, «npeqKopoH 
HbIX CTPHMepoB> B paspx OOyC/OB/IMBaeT HaMHUsuIMe 3HaueHHA Unp. 
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a) 


KE 
i . 


19 20 MM 


Ha pwc. 4 noka3aHa 3aBMCHMOCTb NMpoOMBHOrO HanpsxKeHUA Uyy Tpome- 
*KYTKa TpyOa — NOCKOCTb OT JWIMHbI CTepxxHA / pH pasmMUHbIX paccTOAHU- 
is H Mexjly 9eKTpofamMu, uMerollad xapakTep U-oOpa3upix KpHBbIx. Jlespie 
| 
. 


MX BeETBH XapaKTePpH3yIOTCH CyMIeECTBOBaHHeM BHe3sanHoro mpo6osn 6e3 KaKUX- 
M60 YCTOHYMBEIX BU3yaJIbHO HaOMOJaeMbIX MpeABapHTeJbHbIX (OPM paspsAa. 
Jini mpaBbiX BeTBeli STHX KPMBbIX XapaKTepHO HamMyNe Havabublx tbopM 
pa3piqa B Bue tbakea uM paBHOMepHOrO Yexsa. MuYHYMYM KPUBbIX COOTBET- 
cTByeT HeperyJApHbIM «IpeAKOPOHHBIM CTpHMepaM», BO3HUKalolluM mpH Up, 
o4eHb O1M3KOM K Upp. SaBHCUMOCTS BeHUMHEI Unp OT paluyca cTrepxKHA Fo 
wMeeT Take XapakTep U-oOpa3HbIX KPHBbIX HM TaKxKe MMHHMYMbI KPHBbIX 
COOTBETCTBYIOT HeperyJApHOH cTpHMepHow KOpoHe. Takum o6pa30m, Jaa 
KaXKJOrO MeKIIEKTPOAHOTO paccTosHua H MoxerT ObITh MOAOOpaH cTeprxKeHb 
TaKOrO JMamMeTpa HM JVIMHbI, YTOObI MepeKpbITHe MpoMexyTKa MponcxosUso 
pH HawHu3Wux HalpsxeHuAX. IloctpoeHHad NO TaKMM HaHHU3INMM 3HayeHH- 


AM 3aBHCHMOCTb CpeqHero mpoOuBHoro rpaquenta Ez}, OT AMHEI MpomMexyT- 
Ka H noKa3biBaeT HeKOTOpoe cHMxKeHHe Ey, oT 4,5 no 4,05 KB/cm B jMana- 
sone H or 80 cm no 2,4 m u Gomee peskoe yMeHbueHHe Ey, yo 3,7 KB/cM 


mupu H = 2,8 m. 3Hauenua Epp B Culyuae, Kora WuMHApHyecKu cTepxKeHb 
3aKaHUMBaeTCA OCTpHeM, T. e. KOrfa mpo6orw npemmectByeT perysaApHan cpa- 
KeJIbHad KOpOHA, ObIH Hev3MeHHO Ha 8— 10% Boule. 

MunuMaJbubi u38MepeHHBI B onbiTe cpeqHHH rpagvent — 3,7 KB/cCM 
BbILe CpeHHX PpaNMeHTOB, NOJYYeHHbIX B OMMCAHHBIX clyYaAiX «aHOMAJIb- 
HbIX) PaSpANOB, OJHAKO, OH, NO-BUAHMOMY, COOTBeTCTBYeT HAaMHH3IUMM 3Ha- 
yeHuaim Epp, KOTOpble MOrM ObITb NOMyYeHb! B MpoMexyTKe c AIMHOM, He 
nmpepocxomamen 2,8 m. 

TakuM oO0pa30M, BbICKa3aHHble NpeMNOMORKeHUA O6 yCOBHAX, MPH KOTO- 
PbIX IIpOMeXYTKH CO c1a6O HEOAHOPOAHbIM NOJeM MOryT ObITh MpOOUTHI MpH 
Ooylee HH3KOM NOCTOAHHOM HaNpsAXKeHHH, YEM MPOMeXKYTKH C pe3KO HeOJHO- 
POHBIMH NOJIAMM, HalliW SKCMepHMeHTaJbHoe NOATBepxKTeHkHe. 


Quepretuyeckui unctutyT uM. T. M. Kp2xkuxaHoBcKoro Iloctynuuo 
Axkaylemuu Hayk CCCP 3 VIII 1959 
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Jloxnnannm AKkayqemMun Hayk CCCP 
1959. Tom 129, NM 2 


KPHCTAJIJIOTPAPHA 


B. B. JIEBHTHH uw I. J. CYCJIOMNAPOB 


3JIEKTPOHOMHUKPOCKONUYECKOE HW IJIEKTPOHOrFPA®HYUECK OE 
MCCJIEMOBAHHE KAPBUHAHbIX YACTHIL AYCTEHHTHOM 
HEP)KABEIFOINEM CTAJIM 


(I1pedcmasaeno axademukom H. B. Beaoeoim 8 VII 1959) 


C MOMOIIbIO 9/IeKTpOHHOrO MUKpockKona HaGwoqanuch (*, *) mockHe JeHI- 
puTHBIe (OPM! KaPOHAHHIX YACTHIL, BbIAeeHHbIX H3 XPOMOHHKeJeBOH HeprKa- 
perouleH craiv. B HacTosled paOoTe H3y4alocb pacinoJIOmKeHve YaCcTHI B CTAaJM 
WM UX KPHcTamwIM4ecKoe CTPoeHHe. 

1. JIna uccneqoBaHua Oblula B3ATa CTalb, cofepxKaujad 0,09% C; 17,7% 
Cr; 10,9% Ni; 1,2% Mn; 0,2% Si; 0,022% P; 0,014% S. O6pa3unr mogzBepra-— 
JIMCb 3aKaJIKe B BOJe oT TemMepaTypbI 1050° u ornycKy mpu 600; 650; 700 u 
750° B Teyenue 2 yac. Wnudpi TpaBHHcb pacTBOpOoM OpoMa B MeTaHOJIe, Tak 
UTO OOeCHEYMBAIOCb PaCTBOPeHHe TOJIbKO MeTaJIJIMYeCKOH OCHOBbI; KapOHJbI 
BBICTYMaJH Ha MOBepXHOCTHIO WIMda, COXpaHAA TO MOJORKeHHe, KOTOPOe OHH 
3aHUMasIH B cTaiH. KosnogMeBble pelvIMKH C 3aXBa4eHHbIMM YaCTHWaMu MIpo- 
ye palais B 3JIEKTPOHHOM MHKpockone C H3POTOBJICHHeM cTepeodotorpa- 

ui. 

Ha6moxaiucb KapOvJHble YaCTHIUbl, PpacmOOKeHHble Ha rpaHHlax 3epeH 
(puc. 1 a, 6), M pembet) TpaBsJIeHOH MOBePXHOCTH, COCTOALMIMM U3 MUryp TpaBue- 
HUA. XapakTep KapOuHbIX BbIAeJICHHH MOUTH He H3MeHeH Ha BCeM MpoTs»KeHHH 
JaHHOH TpaHHibl MexKy JBYMA 3epHaMH, HO pa3/IM4eH Ha PasHbIX PpaHuiax. 
JlucnepcHocTb 4YacTHI, BO3pacTaeT C YMeHbUIeHHeM TeMMepaTypbl oTMycKa. 
HcnouibsopanHe cTepeosdpekta MO3BOIMJIO yCTaHOBUTb, 4TO BO BCeX cCy4aAx 
TWIOCKOCTb pocTa YacTHI, coBNafaeT C TpaHuleH MexkAy 3epHamu. Ipegcrasue- 
HUA O pocTe NVJIOCKHX YaCcTHIL OT PpaHHI[bl BHYTPb OAHOFO U3 3epeH (7) OMIMOOUHBI 
H, OY€BHAHO, CBA3AHbI KaK CO CMeWLCHHAMH XPYMKUX YacTHYeK B Mpollecce usro- 
TOBJICHHA PeMJIMKH, TAK HC HCKaKeHHAMH, BbIZBaHHbIMH HaOJIIOeHHeM MOCcKO 
KapTHHBI. 

IIpu Tremnepatypax otnycKa 600 u 650° Kap6uguble BrIqeleHua Hadwio0za- 
JIMCb He TOJIbKO Ha rpaHHljax, HOU BHYTPH 3epeH (puc. | 6). BuytrpHsepenuuie, 
ropa3qo Ooslee JUCMepcHble YaCTHUKH pacioularaioTca B TeX MecTaXx, re ecTb 
HapylleHHA OMMHAKOBOH OpHeHTaluu duryp TpaBseHusa. 

2. OObeKTH! WIA UcceOBaHHA KPHCTaIMYeCKOTO CTPOCHHA OT@JIbHBIX 
YacTH, MpHPoTaBAMBaIMCb MYTEM BbINeeHUA KapOuqHOK dasbI B TOM xe pa- 
cTBOpe H MepeHeCeHHA OTMBITOH B BOe B3BECH Ha CTe€KJIO, C KOTOPoro Mocue 
CYIIKH CHHMaJIOCb KOJOAMeBad pemmuKa. B seKTPOHHOM MuKpocxone (7000 Xx) 
KapOuqHBIe YaCTHIbI HMe/IH BU <IBYXMePHbIX» JeHApHTOB* (MMOCKOCTb, B KO- 
TOpOH pocJu eHApHTEI, COBlalala Cc KONNO,HeBOH neHKoH). una vacrun 
Opa or tlO CM, MaKCHMaJIbHY!O TOJIM[MHY HX MOXKHO OMCHHTb BeEIHUMHOH 
nopsnka 10° cm. 

BplOpanHax YacTHlla OTbICKMBalacb B aleKTponorpade IM-4 no smextTpo- 
HOTeHeBOMy u300paxKeHuio (1000) u dororpapupopanacb. Judpaxunonnaa 


" - 
B JabHeMUIeM BeTBU MepBoro, BTOporo HM TPeTbero MOPATKOB O6o3HayeHE! COOTBeETCTBEHHO 
uepes a, b, c. Wuqekcom yka3aH HoMep rpynmbl BeTBeit. 
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Puc. 1. Kap6uyubie uacTuibl Ha rpaHHyax s3epeH (a, 6, ormyck mpu 700°) 


H BHYTPH 3epHa (6, ormycK mpu 650°). 7000x 
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Puc. 2. Kap6uguasn uacruna (7000) mu cxema pacnosoxKeHHA NMpoeKuHit 
BEKTOPOB OOpaTHOH pelleTKH, CJlefyroulan WS 9/IeKTpOHOrpaMMbI. a — Mvloc- 


KocTp (112); 6 — (350); e— (110); 2e— (001) 


JVAH,*r. 129, No 2, JieputuH u Cyconapos 


‘KapTHHa Co3faBasiacb MpH TOM %e NMOJOXKeHHK YaCTHIbI TOHKHM (MaMeTpoM 
10-° cM) my¥KoM, 4TO JOcTHraOcb c MOMOMIbIO cHelvabHOl MadbparMpl. 
Takum o6pasom, SJleKTpoHOrpaMMa NoJlyYaJlacb OT OLHOH YacTHUBI, (opMa KO- 
TOPOH HM HallpaBJieHMA BeTBeli POCTa OTHOCHTebHO LaHHOl CHCTeMbl KOOpLUHAaT 
(HallpHMep, CTOpOH kKacceTbI 9/IeKTPOHOrpatba) ObWIM M3BeCTHEI. 
|  Ulomyyennpie ToueuHbIe seKTpOHOrpaMMbl, MpHHalwexatlue pemerKe KyOu- 
| meckoro KapOuga (Cr, Fe)osCg, HCnob30BaIHCh Aan oOnpeqeneHua KpUucTaJO- 
| Ppaduyeckux nockocTeli uM HampaBseHui pocra yvacTuu. OkonyaTebHOoe HHU- 
| WHpoBaHnve pedeKcoB MpOH3BOAHOCh NyTeM CpaBHEHHA H3MePeHHBIX MO 3VIeK- 
TPOHOrpaMMe yIrJIOB MexKTy MpOeCKIMAMH BEKTOPOB OOPaTHOH pellleTKU HM BHIMHC- 
JICHHBIX YIVIOB (AJIA BOSMOXMKHBIX BAPHAHTOB SalHCH HHJeKcoB y3vioB). M3 yeuo- 
| BHA SOHAJIbHOCTH HaXOMYTCA MIOCKOCTh OOpaTHOM pelieTKH (ee cbopMa, Tak Kak 
BO3MOXKHO OHOBPeMeHHOe H3MeHeHHe 3HaAKOB WJM NOPAAKa 3anvcH MHAeKCOB 
y3vloB). J\isa uccieqyembix KpHcTaJ0B, MpMHalexkallMx K KyOu4ecKo CHHroO- 
HH, HHJEKCbI MIOCKOCTH pocta coBlaaoT Cc HHeKcaMM CipoeKTHpoBaBllelica 
TNIOCKOCTH OOpaTHOH pellleTKH, NepmesAMKYJAPHOM QeKTpOHHOMy mnyu4kKy (‘), 
a WHJeKCbI HallpaBJIeHHH pocTta —C MapaJVJIeIbHbIMH BeTBAM HalpaBJIeHHAMU 
OOpaTHOH peuieTKH (pu. 2). 

3. BerBH pa3JIHUHbIX NOPAAKOB JeHAPHTOB KapOuJa MpMHayexaT, Kak 
MPaBulO, PaSHbIM MJIOCKOCTAM — YaCTHMa ABJIACTCA CPOCTKOM MO3aHUHbIX MO- 
HOKpHctTao0B. Uneso pediekcoB, NpuvallexkKallux y3JlaM OJHOM MIOCKOCTH, 
BOSPacTaeT C TOJIHHOH COOTBETCTBYIOUIUX BeTBeH. Pa3so0pHeHTHpOBKe OTJeJIb- 
HbIX BeTBeH OLHOH HM TOM Ke LPyNMbl COOTBETCTBYIOT Ha JJIEKTPOHOrpaMMax 
HeECKOJIbKO OJIH3KO paCMOJIOXKeHHHIX PedJIeKCoB, MpHHaiexKalyxX OLHOMY H TOMY 
me y3uy. 

Pe3yJIbTaTHI OMpeleeHHA MIOCKOCTeH HM HalpaBsIeHHH pocTa KapOMHbIX 
YaCTH, OOPa30BaBINUXCA pH Temmepatypax 650 u 700°, npuBeyeHp B Tab. 1. 


AM ee ieitigg: 4 


BenuyunHa yrua 
ee T-pa orT- Hanpapue-| TnocKkoctb Hu3MepeH 110 
Doge. nycka 06- BeTBb lye poctra| _ pocta usMepeH NO | panpaBseHuaM 
pacrann |.PagNa. °C eee ee 
194 650 a [601] (116) ab (Ee Hai 
b [012] (121) 
375 650 a [100] } (014) aby 85—90° 90° 
by Ong aoe abs 50? 50° 
by [034] (043) 
379 650 a [100] (011) aby 73—88° vl 
by [014] (011) abs 450° 450° 
by [100] (013) 
394 650 a [110] (112) ab; 26—36° 34° 
by [004] (350) byC1 44° ae 
Cy [100] (001) abs 34—40° ate 
by [110] im 
Ce [001] } (110) bxCs 90° 90° 
334 700 a [100] \ ab 90° 90° 
6 [013] » (048) be 90° 90° 
¢ (too) | J 
343 700 a [100] (041) ae 70—90° 90° 
b [012] (021) abs 60° 60° 
be [001] (110) 
141 700 a [100] (013) 
b [100] (011) ab 104° 104° 
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V3 ta6uubl BULHO, YTO YIuibl MeX*KAy HalpaBJIeHUAMM BeTBeH pocTa H HalijleH- 
HbIMH KpHcraslorpadpuyecKHMH HalpaBJIeHHAMH YOBJICTBOPHTeIbHO COBMa- 
Jlaior (C YUeTOM Pa3OPHEHTHPOBKH «NapaJJIeMbHbIX» BeTBel). 

PaccmorpeHue MOJIYYeHHBIX HallpaB/leHH pocTa KapOWAHBIX YacTHI M03- 
BOJIA€T YCTAHOBHT, YTO BCe OHM JeKAT B MWIOCKOCTAX, IpMHasexkalAx copMe 
{100}. Uame scero (Goulee 4eM B HOJOBHHE CJly4aeB) POCT MpOHCXOAMT MapaJ- 
nembHO [100]. 

4, KapOufupie YacTHUbl pacTyT BUOIb MexK3ePeHHbIX TpaHHIl B CBASH C I0- 
HWKeHHOM B 9THX Y4aCTKaX W3-3a HCKaxKeHHH SHeEprveH akTHBallMH NWpollecca 
pacnajla repecbillleHHOrO TBepkoro pacTBopa; YacTHUbl MpHoOperTaloT BeTBH- 
CTbIC, JCHIPUTHbIe POpMbI BCJeACTBHe 3aTOPMOXeHHOCTH AudpySHOHHBIX Mpo- 
weccoB Ip TeMnepatypax ornycka. TommuHa HaOoOaBUIMXcA YaCTHI, He mpe- 
BbILaAeT IKCIEPHMCHTAJIbHO OWEHEHHY!0 (°) TOJIMMHY MeXKKPHCTAaJJIUNTHOH tWepe- 
XOJHOH 30HbI — 4aCTHIla 3apoxKaercA WM HauMHaeT pacTH BHYTPH STO 3OHBI. 


OnpejesenHbili XapakTep KapOvJHBIX OOpasoBaHHi, MpHcylluh AaHHOu rpa-— 


Hue, OObACHACTCA MOCTOAHCTBOM CTPOCHHA MeXKKPHCTAJJIMTHOFO COWIeHEHHA, 
onpefesseMOro B3aMMHOli OpHeHTallveH AByX TpaHwyalllMX 3epeH (HM ABJIAeTCA 


KOCBEHHbIM JOKa3aTeJIbCTBOM S3TOTO IOCTOAHCTBA). CrpoeHHe MeKKPUCTaJJIUT- 


HOM mMepeXOAHOl B30HbI, MO-BHAHMOMY, oNpeesiseT KpUCTasNorpapuyeckue 
IWJIOCKOCTH, BOJIb KOTOPbIX OOpasyeTcA HW pacTeT YaCTHIa, a TakK*Ke BJIMAeT Ha 
(bopmy uM TONEY YacTHub. B MecTaX BHYTPH3epeHHbIX HapylleHHH NpaBHJIb- 
HOCTH KPHCTaJJIMYeCKOFO CTPOCHHA ayCTeHHUTAa BHIJeIAIOTCA Oosee TUCMepcHle 
YaCcTHIUbI (TOJIHHa HCKaxxXeHHOK 30HbI Mala). 

OrmetuM, 4TO B CTpykKType KyOuyeckoro KapOuyja xpoma (°) HanpaBseHua, 
Mapaduesmbupe [100], HanOoulee TycTO 3aOuIHeHbl YyIJiepOXHbIMH aTOMaMH; 
MJIOCKOCTH, NapadiiewbHbIe {100}, Takxe OTJIM4aIOTCA MVJIOTHBIM 3alOJIHeHHeM 
aTOMaMH yrulepoja. OO6HapyxKeHHbIi B padoTe pocT BeTBeH JHA PUTHBIX KPHCcTaJ- 
JIMKOB KapOnjfla B yKa3aHHbIX HalpaBJIeEHHAX, OUCBHTHO, ABJINeETCA CJIeCTBHeEM 
NOBbILICHHOM KOHIUeHTpalluu yrvlepofla, co3sarolleHca Ha PpaHulax 3epeH B Mpo- 
mecce HarpeBa NO 3akaJiky, BBUAY CTpeMJICHHA CivlaBa K CHH2KeHHIO H30bITOUHOM 
MOBepXHOCTHOH 9HEprHH (°). «OGumHe» aTOMOB yrviepOJla B MeXKKPHCTAaJUTHOH 
30He, Te Mp oTNycKe pactTeT YacTHlla, Welaer SHEPreTHyeCKH BbITOXHbIM ee 
pocT B HanpaBJIeHHAX, HavOovlee YCeAHHbIX YIviepOAHbIMH aTOMaMH. 


YpasbcKul Hay4HO-HcceqOBaTebCKHK Tlocrynuso 
MHCTHTYT UepHbIX MeTAJVJIOB 1 VII 1959 


UMTHPOBAHHAA JIMUTEPATYPA 


1E.M. Mahla, N. A. Nielsen, Trans. Am. [Soc. f. Metals, 43, 290 (1951). 
“I. I. My xun, Aptomat. cpapKa, Ne 6; 35 (1953) 2 RO) Steiner Pas eilcoms 
zo, Met. Progr., 72, Ne 1, 108 (1957), *3.T. Iluucxep, [upaxuusa snextpouos 
M.— JI., 1949. ° B.W. Apxapos, Tp. Mucr. pus. mer. Ypansex. dunuana AH CCCP, 
16, 7 (1955). § A. Westgren, Jernkontorets ann., 10, 501 (1933). 
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Aoxsxage Akagemunu nayr CCCP 
1959. Tom 129, Ne 2 


XHMHA 


tO. A. AJIEKCAHJIPOB, T. Tr. BPHJIKMHA, A. A. KBACOB, 
4yeH-Koppecnonyent AH CCCP Tf. A. PASYBAEB u B. A. WIYLIYHOB 


OK HCJIEHWE -TEKCASTHJIAUCBUHUWA HEKOTOPbIMU 
APAJIKWJIbBHbIMH TAAPONEPEKHCAMUM 


Hs3pecTHo, YTO rekcaSTHIANCBHHEL JerKO OKHCsIAeTCA KUCMOponoMm. TIpeqr- 
CTaBJIAeT 3HAUMTEJIbHbIM HHTepec ero OKHCJIeHHe OPraHH4YeCKHMMH MepeKHCHbIMU 
coeqMHeHHaMu. Hactosilaa paOota mocBalleHa H3y4¥eHHIO peakWMH TreKcasTHu- 
AMCBUHIa C THAponepeKNcbio M30NponMOeH30a H Cc AMrHAponepeKucio 
n-JMH30NponusOeH3oua. 

Texcastuifucsuney, (TSC) yxe mpu 15—20° B pacrBope merKo BcTynaer 
B peakILMI0 C apaJIKHJIbHbIMH rHAponepekucamu. IIpu HeBpicoKon (Zo 0,3 Mostb/s) 
HavaJIbHOH KOHIeHTpallMu pearHpylollMX BellecTB H B OTCYTCTBHe H3O0bITKAa 
rHApomepeKucH 9Ta peakIMA B PacTBOpe H-leKCaHa, H-HOHaHa HM TPUXMOpOeH3oua 
lpoTekaeT C BbieseHHeM OeclBeTHOrO KpHcTasIMuecKoro ocaKa. Ilo cosepxa- 
HHIO B HEM CBHHILa HW 10 THTPOBaHHO eFO BOAHOrO pacTBOpa OH Obl HAeHTHPHLH- 
poBaH HaMH KaK MOHOrHAPOOKHCb TPHSTHJICBHHWa. O6pasoBaHHe sToro coesH- 
HeHHA MpoucxoguT no peakunH TOC, wanpumep, c ruypomepeKucbio Hsorpo- 
nuOeH3oua: 

(CyHs)3Pb — Pb (CoHs)3 + CsH; (CHs)2COOH = 
—> (CgHs)3PbOH ++ (CzHs)sPbOC (CHs)2CoHs (1) 


CorsjiacHo peakiuu (1) npeppaujenve | Moma TOC conpospoxsaetca o6pa3o- 
BaHHeM | MOJIHX MOHOTHJPOOKHCH TPH3THJICBHHUAa. ITO coeqMHeEHHe OJIKHO 
TIOJIHOCTbIO BbINaCTb B OCaOK, TaK KaK Tae nme 
corsiacHo JIMTepaTypHbIM aHHBIM (’), Brxoxz MoncruxpooKucu TpusTHcBUHNA 
efO paCTBOPHMOCTb B yrvieBOJopowqax H (Bp % oTHocHTembHO TOC) Hauanbuaa 
MX XJIOPMPOH3BOZHbIX BeCbMa MaJia. Kkonwertpanua TOC 0,115 momb/a, temne- 
B felicrBureJbHOCTH MbI Ha6JOLaJIM BbI- parypecusros dino 


[eneHve ocaka B 3Ha4HTeIbHO MCHb- yon omuo- 
: : OKcTparu- 
ieM KowMuectBe. Bowiee Toro, ecJIH pe yorenne "1, ccanke,,|, ponano a5 || Cyunen 
akuua TOC c ruyponepeKucbi0 H30rpo- pani at pacTeopa, oy 
al I'39C:rugzpo- 0 ) 
MHNOeHSONa Oba TpoBekeHa B UPHCyT ses ds B% 
CTBHH H36bITKa MocseqHeH, TO BbIeue- 
HHe OCa[Ka MOHOPHPpOOKHCH TPHITHLII- nde S 40 me 
CBMHI[a COBCeM He MIpoucxosMJio. Pesyiib- naar oh 85 89 
TaTbI ONbITOB M10 BbIACHeHHIO BJIMAHHA 2:3 19 99 119 
COOTHOLMIe€HHA MCXOJHbIX KOHIeHTpalnn dee 8 135 143 
3 0) 182 182 


pearupyroulux BelllecTB B TeKCcaHe Ha 
KOJIHYeCTBO BbINaBLUIeH B OCaoK MOHOrHJpOOKHCH TPHSTHJICBHHWAa CBeJCHbI B 


Tao. 1. 

Oxa3aslocb, 4TO eCIH Nocse OTAeIeHHA OCaKa OT peaKIMOHHOM CMeCH Moc- 
JI€,HIOIO TIPOMBITb BOLO, TO B BOAHOM CJIO€ MOXKHO OOHAPYKUTb 3HayHTeJIbHOe 
KOJIHYUCCTBO MOHOFHPOOKHCH TPHITHICBHHLA. ITO OOYyCJOBJeHO, BepOATHO, 
THApOU30M Ooslee COXHbIX COCAMHEHHH, COPasOBaBIUNXCA MIpH peakUMH Ie 
Cc TrHponepeKHcbto. 

Kak BHHO 43 Ta6n. 1, C MOBbILIeCHHeEM KOHICHTPaluu rHponepekHcH OTHO- 


cutenbHo TSC spixoy, TRepAOl MOHOFHAPOOKHCH TPHSTHJICBHHWa MOHWKAaJICH, 
By 


aee BHIXOL Mocme OOpaOoTKN X%KUAKOM peakUMOHHOM CMeCH BOOM MOBbILMAJCA, 
KPOMe TOPO, BO3PaCTaJl MOMHBIH BbIXOA STOrO CBHHELOpranHuyeckoro OCHOBAaHHA. 
Ucxoa 43 3THX JaHHbIX, Mb IpeANOORUIM, YTO B PeaKIMOHHOM CMeCH HapaAy 
c peakuneli (1) nocmeqopaTembHO MporeKasH eue peakuau (2) u (3): 


(CoHs)sPbOH + CeHs (CHs)2COOH = (C2H5)sPbOOC (CHs)2CeHs + H20 (2) 
(CgH5)3PbOC (CHg)sCeHs + CgHs (CH3)2COOH — 
— (CgHs)sPbOOC (CHs3)2CeHs + CgHs (CH3)2COH (3) 


Peaxuna (2) compoBoxklalacb O6pa30BaHHeM BOJbI, KOTOPad B BUC KalleJb 
BbINeAacb Ha CTEHKAX peaKIMOHHOPO cocyfla. BoiqeiuBulaacd B peaKUHU BO- 
la WeHTHpUUNpoBaHa HaMM 10 OOpa30BaHMIO KpUCTasorMs~patTa cy bdpata 
Men. Mp NpeANpHHAUIM. NOMbITKY BbINeIHTh MepeKHCb KYMMJITPHSTHJICBHHLA. 


Jlaa sToro mpoBosxusaH peakunto (2) mpu 14—16° c 9KBMBaJIeHTHbIMU KOJIMYe- * 


cTBamu (0,2 MovIb/J1) MOHOPHAPOOKUCH TPHSTHJICBHHWa WH rHApONepeKHCH H30- 
mponmidensoua. Uepes 15—18 vac. u3 peakUMOHHOH CMecH, Moce ee PUIbTpo- 
BaHUA, MpOBeeHHOrO C WebIO yAasleHHA OOpas0BaBIleHCA BOLbI, MPH MOHH- 
*KCHHOM Jlapsenun (1—2 Mm pr. cr.) H TeMMepatype He Bpilue 16° oTroHAIM pac- 
TBOPHTeIb (rekcaH). B peakUHOHHOM cocyfe OCTaBaJlacb 30JIOTHCTOrO lBeTa 
XKUKOCT, JerKO MOsBeprapliasca TepMuyeckoMy pa3ioxKeHHIO. IIpu KpaTKo- 
BpeMeHHOM HarpeBaHuu mpH 70—80° ona MpHHHMaJla HHTeHCHBHYIO KpacHo- 
KOPHUHeByIO OKpacky, a upH 90° mpoucxoqMO. ObicTpoe ee passox*KeHHe 
C BbIeleHueM raza uM Oyporo OcafKa. CpaBHUTeJIbHO ObICTpoe pa3s/IO*KeHHe Me- 
peKHCHOrO CoeMHeEHHA MpOHCXOLHO Mp XpaHeHHH ero B 3anaAHHOM ammyue 
jlaxKe IPH KOMHATHOH TeMMepatType. STO BeeCTBO JIErKO THAPOJH3SOBaOCb BO- 
oH c o6pa30BaHvHeM MOHOPHAPOOKHCH TPHSTHJICBHHIWAa WH THponepeKucH H30- 
MIpONHNGeH30a C KOJIMYe€CTBEHHBIM BbIXOJIOM, YTO YKa3bIBaeT Ha OOPaTHMOCTb 
peakuuu (2). OHO 9HeEpru4Ho pearupoBaJiO Cc JIeqAHOW YKCYCHOH KUCOTOH Cc 06- 
pa3s0BaHHeM alleTaTa TpH3THJICBUHILA. 

SaTeM HaMH Oblia MpoBeeHa peaKIHA MOHOrHAPOOKHCH TPHSTHJICBHHIAa 
c urugponepekucbi0 N-AMH30NponuN6eH3oNa. JA STOTO HAaBeCKH TBeEPJbIX Hc- 
XOJHBIX BeLLECTB NOMeLMaJIHCb B HEOOJIbLIy!0 KOJIOY HW 3alMBaJIucb rekcaHoM. He- 
CMOTPA Ha TO, YTO 06a PearMpyIOUIMX BelllecTBa NJIOXO PpacTBOPHMbI B rekcaHe 
IPH 9HeEPrH4HOM BCTPAXHBAHHM PeaKIMOHHOM CMecH y2Ke NpH KOMHATHOH TeM- 
nepatype OcaOK OBOJIbHO OBICTPO MepexOAHJI B PaCTBOP C OJHOBPeMEHHBIM BbIe- 
JIGHHeM BOJbI. STO yKa3bIBasIO Ha HaJIM4ve peakUHH: 

2 (CyHs)sPbOH ++ CgHa [C (CHs)200H]2 = [(CaHs)sPbOO (CHs)eC]aCeH, +2H,O (4) 


Tloce PUIbTPOBaHHA U3 PeaKIHOHHOH CMeCH TIpH JaBeHuu 1—2 mm pr. cr. 
wu Temmepatype 14—16° otroHaaH pacTBopHTeib. BpimaBuiMli mpH 3TOM OcaqoK 
TIPOMbIBaJIM HeOOJIbIIMM KOJIMYeCTBOM FekcaHa. OUMULeHHbIM TaKHM NyTeM Mmpe- 
MapaT SJIEKTPOJIMTHYeCCKHM MeETOJOM aHaJIH3HpOBaJH Ha COJepxKaHve B HEM CBHH- 
ia. Bpwio HalifeHo, 4TO BHIZeeHHBI mpenapaT cosepxam 90% ocHOBHOroO Be- 
ujectBa, T. e. [(C2Hs)sPbOO(CHs)eCleCsHs. Sro coequHeHHe O4eHb XOpOIO 
PacTBOPMMO BO BCeX HCMOJb3yeMbIX HaMH PaCTBOPHTeAX (O6€H30J, TOYON, 
TPHXJOPOeH3ON, alleTOH, SUP, NeTPOMeHHEIM sdup), Xy2Ke PacCTBOPHMO B XOJO- 
HOM rekcaHe WIM HOHaHe. IIpu HarpeBaHHu B 3aadHHOM KallWJape MWwaBuslocb 
mpu 40—42° c o6pa30BaHveM MpospauHon KUTKOCTH, KOTOPad NP JaJbHelLIeM 
HarpeBaHHH MOCTeMeHHO TeMHevIa H mp 105° 6bicTpo pa3ularasacb C BbIeeHHeM 
OCMOJIMBINerocs BelllecTrBa HM Oyporo ocayKa. IIpu xpaHeHuu Ha Bo3sqyxe 93TO 
MepeKHCHOe CBHHeMOpraHvyeckoe COeMHeEHHe CPaBHUTebHO OBICTPO %*KeTeNO 
HM pa3Jlarasocb. 

Ilpu sHeprM4HoM BCTpAXMBaHHM NOyYeHHOrO MepeKHCHOrO cBuHeLOpraHu- 
ueckoro COeAHHeEHHA C BOOM MpoTeKkadla peakWMA, COMPOBOXKAaBwlasca BbIe- 
JieHweM Oesoro OCafKa, KOTOPHI NO TeMMepaType WiaBseHHA H MO oNpesfeve- 
HHIO AKTHBHOFO KUCJOposa ObldI HRCHTHPUMMPOBAH Kak JMruAponepekucb Mapa- 
Auusonponui6ens0a. Meroqom HooMeTpvyueckoro TUTPOBaHHA ObWIO HalieHo 
95—96% oT TeopeTHuecKH paccuHTaHHOrO KOsMYecTBa AuruAponepekucu. OTH 
Pe3yJIbTaTH yOeEAUTeIbHO WOKasblBaloT, 4TO peaKlua (4) TaKxKe OOpaTuMa. 
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TakuM o6pa30M, B Hallet paOoTe JoKa3aHo OOpa30BaHve mepeKHCHbIx 
-CBHHeWOpranHuyeckux coesquneHH (C2Hs)sPbOOC(CHs)eCsHs uw  n-(C2Hs)s- 
-PbOOC(CHs)2C,Ha(CHs)eCOOPb(C2Hs)3. Oru coequHeHuA aHaJIOrHUHE! 110 
-CBOeMY CTPOeHHIO paHee MOJYYeHHDIM OJIOBOOpraHnyueckuM (*) H repMaHHvopra- 
HHUeCKMM (*) COEMMHEHHAM, KOTOPHIe Takx%Ke JerkKO FHAPOMMsyIOTCA BOLOM MK 
pasOaBJICHHBIMH KHCOTAMH. SHAaYHTeJIbHbIM WHTepec MpescTaBAAO ucceso- 
BaHHe okucuileHua TOC rugponepekucbio 
— H30nponHi6enH30/1a B MpHcyTCTBHH TeT- 
pastTuicBuHya (TOC). Mpr mpopemu He- 
CKOJIbKO CepHi ONbITOB, B KOTOPbIX OKH- 


DeavOwteninecd 92 


Bpixog (C2Hs)3 PB OH (B %). Temnepatypa 
onbitop 40° 


CJICHHIO THApoMepekucbio MosBeprasach ae “T3C. ee a 

emecb TSC c TOC. PesyabtTatpr HX cBe- ie conic 

Jeu! B TaOn. 2 u 3. B TOC Br ORROe (O| SOVSehE EE He | 8 
B srux onpitax cmecb TOC u TOC, *° @| monsyn | 

pasOaBuleHHy!0 B 2 pa3a (nO OObemy) 

HOHaHOM, 3a/IMBalHBamnyip (m0 lO Ma 0,73 | 0,01 | 64 84 94 94 

B KaxKy10), KOTOpple 3saTem 3anaupain 1,41 |) 0,02 #5 Ste) BON | 9g 

M fmoMellasH B TepMoctTaT. Cmecb C HaH- ein el a ce f ie mi a a 


Ooulee BbICOKOH KOHWeHTpauneH TOC 
(6,7 Bec. %) pas6aBnanu B 5 pas. Uepes onpeevieHHble HHTepBaJIbI BPCMeHH 
9TH AaMITy.IbI BBIHHMaJIM, HX COMep2KUMOE TWATeIbHO NPOMBbIBaIH BOLO H B BOL- 
HOM pacCTBOpe THTPpOBaHHeM KHCJOTOH OMpefeAIM cosepxKanHe oOpaso0Bas- 
WelicA MOHOrHApooKucu TpHsTHIICBHHWA. Bpixoy moceqHen BbIPaxKaJM B Mpo- 
WeHTaX OT TeOpeTHYeCKH paccuHTaHHOrFO KOVIMYeCTBAa, NOMarad, uTO H3 | MouA 
TSC o6pasyerca 2 Mousa MOHOFHAPOOKHCH TPHsSTHJICBHHIa. Bee onpirp: Opin 
MIpOBeeHbI C KOHIeHTpallvel rupone- 

: TaOauna 3 peKucH, B 5 pa3 mpeBocxos Ale KOHIeH- 
Buixoq (CzHs)s (B %). Konuentpanua TPal{Hio TOC. Kak BuyqHO u3 Ta6n. 2 u 
T92C B TSC 0,73 Bec. %, B peakuMonHoH 3, OKHCMeHHe cmecu TOC u TOC rugpo- 


emecv 0,01 monb/a 


Bpema peakiuH, ac. 


nepekucbio H30mponHi6eH30/a upu 30 
u 40° mpoteKaJio TaK, YTO BbIXO], MOHO- 


T°,C THIPOOKHCH TPHSTHJICBHHWa COCTaBJA 
t| 2[ s| 4fs5| 6] | of2fsiss g7 96%. S70 yKa3bIBaeT Ha TO, 4TO 
TOC B 9THX YCJIOBHAX OMBITOB He OKH- 

BONO) fo) — ||— 4) 6d) — | 89) |93/94196 y 


casetca. [Ipu 6osee BbICOKOH TeMiepaty- 
pe (HauHHas c 50°) peakuna TOC c rug- 
ponepekHcbio NpoTeKaJla C 3€MeTHOH CKO- 
POCTbIO. OTH pe3yJIbTATbI Obi NOATBEpAeHbI CMeMHaJIbHbIMM OMbITaMH, Mpo- 
BeJeHHBIMH Cc TOC (He cosepxauuM TOC) u ruyqponepekucbio H30nmponuOeH3oua. 

PesyJIbTaTbl HaWIMX OMbITOB JaloT BOSMOXMHOCTh CUMTATb, YTO peaKUHA OKHC- 
aenua [OC rugponepekucbio H30NponusOeH3Osa MOXKET OBIT HCMOMb3OBaHA LIA 
OMpeseeHuA cofepxKaHHA STOTO cBuHeWoOpraHuyeckoro coequHeHuA B TOC. 


Tlepexucupie CBMHeWOpraHwyeckHe COeMHeHHA MOryT BCTYNaTb B peaKILHIo 
“tg te, @e 


40 |64]— | 84] —/91} —/ 94} — |—|—/— 
50 | 82 | 91 | — | 97 | — {102} — | — |—|—|— 


<j 


(C:H5)sPbOOC (CHg)2CgHs + (CoHs)3Pb — Pb (C2Hs)3 > 
25 {C,Hp)sPbOPH (CoH, )g -¢ (CaHg)sPbOC (CHa)oCeHs (5) 


Sry peakiHio MpI MpoBoxuH mpu 14—16° B pacrBope rekcaxa. Yepes 4—5 
CyTOK 43 peaKUMOHHOH CMecH BbIIlamM GeciBeTHbIe KpucTaspl. [I]pompirpie He- 
OOJIbIIMM KOJIMYeCTBOM TeKcaHa H BHICyWeHHbIe mpH 14—16° w MOHK*KeHHOM JaB- 
sleHun (1—2 MM pT. cT.), KPHCTaJJIbI JerKO pacTBOPAMCb B BONE HM M10XO B Cep- 
Hom aupe u aleroue. AHasu3 STOrO BellleCTBa THTPOBaHHeM ero BOAHOTO pac- 
TBOPa KUCJOTOM NOKa3aJl, YTO OHO ABJIAETCA WIM MOHOPHAPOOKHChIO TPHSTHU- 
CBHHIa WIM OKUCbIO TpusTHICBHHUa — (C2Hs)sPbOPb(C2Hs)s. M3 cpapnenna 
PaCTBOPHMOCTH MOHOFHAPOOKUCH TPHSTHJICBUHIMAa HM BbIAeCHHOrO HaMH COeAH- 
HeHHA B alleToHe, a TaK2Ke UX TEPMHYECKOM CTOHKOCTH MbI CiesaJIM 3aKJIOUeCHHe, 
UTO N1OJIYYeHHOe HAMM KPHCTAaJWJIMYeCKOe BeLLeCTBO MO2KeT ObITb OKHCbIO TPHSTHI- 
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cBuHua. TOC Takxe oueHb JerKO BCTYMaeT B PeaKIHWO C AllMJIbHbIMH MepeKHCAMU 
pH KOMHaTHOL Temnepatype. Hanpumep, peakiHA C MepeKHCbiO OeH3O0HJIa B 
pacTBope OeH30Jla MpOXOLHT MO ypaBHeHHI0: 

O O O 


Va HA 
(CsHs)sPb — Pb (CsHs)3.4+- CeHsC — O — OC — CgHs — 2 (CoHs)gPbOC — CeHs (6) 


Ilpu cmeuieHHH KOMNOHEHTOB yxKe YeEpe3 HECKOJIBKO MHHYT HCUesaeT B Peak- 
IWMOHHOW CMeCH NepeKHCb HU YaCTHUHO BbIJeNAIOTCA XOPOWO OOpasOBaHHble KPH- 
CTaJJIbl O€H30aTA TPHSTHICBHHIWAa, KOTOPbI Obl] HaMH HeHTHpPMLMpOBaH 10 
TeMlepatype miaBseHna (127°) H no oTcyTcTBHIO JempeccHH CMelWaHHOH mpoost 
¢ 3aBeOMO UHCTHIM BelllecTBOM (T. M1. mo (4) 127°). 

Hay Ho-HccmeqoBaTebCKHli MHCTHTyYT XHMHH Ilocrynuso 


TopbKoBcKoro rocyapcTBeHHoro yHUBepcHuTeta 16 VII 1959 
um. H. WH. Jlo6auescxoro 


WHTMPOBAHHAS JIUTEPATYPA 


1G. Calingaert, H. Shapiro ef al., J. Am. Chem. Soc., 70, 3902 1948) 
2 A. Rieche, T. Bertz, Angew. Chem., 70, Ne 16, 507 (1958). *% A. Rieche, 
J.DahIilmann, Angew. Chem., 71, Ne 5, 194 (1959). 4R. W. Leeper, H. Gil 
man, Chem. Rev., 54, Ne 1, 101 (1954). 
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HLonnage Akagemun nwayr CCCP 
1959. Tow 129, Ne 2 


XHMHA 


B. H. HBAHOB, H. 4. JIEHUIMHA u B. C. HBAHOBA 


OKUCJIEHHE AMAJIBNETUAUWEJJIIOJIO3bI OKHCJIAMU A30TA 
(IIpedcmasneno axademuxom B. A. Kapeunem 12 VI 1959) 


OxuculeHve Anabyeruquenmonosb (11) xaoputom uatpusa (4) npaBogut 
K OOpas0BaHHioO AMKapOoKCHLeMION0sbI C KapOOKCHJbHbIMM rpynnaMu y BTO- 
poro uw Tperbero yruiepoqupIxX aTomos (III). 


iI OH OH HO ye 


S 
CH (CH 
KY. 
A 0 3 
H = 
HC 
(I) NO, 

ee 


: COOH COOH COOH COOK 
6 H «= —O H 
oe H i 
CH,OH COOH 
av) (ll) (Vv) 


TIpu nporekaHun 2TOM peak 4aCTb OKHCJEHHOFO Mpenapata MepexogHT B pac- 
TBOP' {3a CYeT OKHCJIMTe/IbHO-rHApoOMMTHYecKoro pacnaga (1), a 4acTb aJlb- 
Werufubix rpymn y C, okucssetca HenoHocrpio (7). Mosromy, momyuaiorT Bo- 
JIOKHUCTHIe NpenapaTHl oKcuIMe 0103 (111) 

C cojepxKaHveM KapOoKcHsbHBIX rpynm He ” COOH 

Bpiiie 20% oT Beca. Ilyrem oKucleHHA dl 
pemapaToB AvasbAeruAWeINOOSbl OKHC- 
JlaM¥ a30Ta MbI NOsyuHM OOpasiibl Kap6o- ¥% 
KCHIeJJOI03 BOJIOKHHCTOM CTPYKTYpbI Cc 
cojlepxKaHweM KapOOKCHJIbHbIX rpynm fo 4% 
50%. Oru mpenaparTbl OKCHUENIOIO3 Ob 
HaMH YCAOBHO Ha3BaHbl TpHKapOOKcHel- 
JHOJI03aMH (*). 

B HacTOAIeM COOOWMIeEHHH MpHBOLATCA 
JaHHbIe O CKOPOCTH OKHCJeHHA asbleruy- Ze 48 72 yt 
HBIX PPyMN BAHAI bACTUANCMIMOOSAX OKUC- bye, 1. KPUBbIe CKOPOCTH OKHCIeHHA 
JIaMM asOTa pH MOJyYeHHH WS HUX 7, 2, 3 yManbyernAeIMonosb u 4 — 
TPUKapOOKCHMeM O03 MH O XHMHYECKOM ueuMOMOspI: 1 — cofep%anHe  OOULUX 
coctaBe moceqHux. IIpenapatTpl AMavbye- eee 2 ean ae COOH - 
PHAMeNMONOSbI Obi/IH MOY YeHb! OKHCIEHH- GOOret am: ee ee ae 
€M XJIONKOBOH MWeJJOIO3bI NepHoaToM HaT- rpynn 
pua (1). OxucuieHve NOJyYeHHbIX TMable- 

PHL UWeVION03 OKUCIaMH a30Ta MPOBOAMJIM B CTATHYeCKHX YCJIOBHAX IPH KOM- 
HaTHOM Temiepatype B TeveHHe 24—72 uac. CKOpOcTh OKUCMeHNA ANasbAerHy- 
LeJMO03 OKHCAMH a30Ta OMpeeAH TO YMeHbINeHHIO COfepxKaHnA aJiberny- 
HbIX TpyHl WH YBeMYeHHIO KOJIMUeCTBa KapOOKCHJIbHbIX TPyTIll. Coylep»xanne 
AIbNerMAAbIX H KapOOKCHJbHEIX Ppytt (OOWLHX M yPOHOBBIX) OMpejleAIH W3- 
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BeCTHBIMH MeTogamu (4-8), Ha puc. 1 mpHBeyeHbl KpHBbIe CpaBHHTebHOH CKO- 
POCTH OKHCJI€HHA OKHCaMH a30Ta XJIONKOBOK WesJOO3bI W RMabAernled- 
JHOJIO3bI C COfepKaHveM aJbAerugHBIX rpynm 24,5%. 
Kpuspie pc. 1 noKasbiBaloT, YTO 3a TlepBble 24 yac. OKNCJeHHe MpoTeKkaeT, 
B OCHOBHOM, C O6pa3s0BaHHeM 3BeHbeB CTpykTypyt III (puc. 1, 2), 4 B HeOOMbINOM 
KOJIHMYeCTBe C OOpa3s0BaHHeM 3BeHbeB 
ctpyktyppl IV (puc. 1,3). Haanune 
Cootnomenuu comepxKaHus aJlbJeruJHbIX Ppyll 3aMeTHO He BJIMAeT 
aJIbJerHAHbIxX HW 06 pasoBaBLIHXxca H3 HHUX Ha CKOPOCTb OKHCJICHHA B 1==5 aHrug- 
pe ast Satan NE POrsOKO3HBIX OCTaTKax 110 Ce (cCTpykTy- 
pa IV), To nojrBepxaeTcA cpaBHe- 
Conepxa- Coon yre Oxuctenne HHCM J@HHbIX MO OKHCJICHHIO [MaJibye- 
= ee BSYpOROEHs: or ypu) PHJI- H HCXOJHOW XJIONKOBOH [eJ1J1t0J10- 
abe 3p (puc. 1,3 u 4). M3 cpaBHeHua KpH- 
Bpix 2, 3 HM 4 BHJHO, YTO CKOPOCTb 


Ta6auna 1 


25) 15,2 25,9 109,3 okHCIeHHA aJIberugqHEIX rpynn y C, 
ce ae a (oa uv C3 3Ha4MTebHO OovIbIle CKOpoc- 
24] 28,3 434 (18,0 TH OKHCIeHHA THAPOKCHJIbHBIX rpynn 
2 36,9 49,5 103 ,0 y C,. B ta67. | mpuBeqeHbr aHHbIe 


10 OKHCJICHHIO OKHCJIaMH a30Ta 
AMAaJIbAeErHAUeIIOOS C Pa3JIM4HbIM cCOsepxKaHHeM aJIbJerHHbIX ITpynn. 
Ms fanuprx tas. | BpirexaeT, uTO ambyerugubie rpynupt y Ce u Cs OKHC- 


JIAIOTCA B 3BeEHbA CTPpyKTYpp II] nowHocTbIO, Tak KaK KOJIMYECTBO KapOOKCHVJIb- 


HbIX TPYNM B KOHEYHOM 
P3 Tt avOron wou 


mpollykKTe HECKOJIbKO 
6ou1blIe TeOpeTHYecKOTO ComepxwaHne oOmlnx, OHOBbIX H H€yPOHOBBIX 
p yp 
(Ta6u1. 1. KapOOKCHJIOB B TpuKapOoKcCHeIOI03ax 
M3 cpaBHeHHA OTHOUIe- 
HHA KOJIMYECTB YPOHOBBIX CozepxaHue COOH-rpynn nocuae 
ConepxaHue CHO- OKHCJIGHHA OKHCNAaMH a30Ta, % 
(U) 4 HeyponoBnrx(C)Kap-  rpynn s ucxognoa | _ U/C 
AvambweruzAues- ! 
OOKCHIOB BbITeKaeT, 4TO Wee F ney eeu: 
NpH eHcTBHH OKHCJIOB OCMC) DO OE BIC 
a30Ta Ha J[HaJIbjeruyew- — 
pe Mer munce ape 18,20 34,00 | 8,40 | 25,90 | 0,30 
HWAICT.. 5 HOBHO = ee z * , A 
pac tes BSE ete cps 24°70 40,80 | 6,30 | 34,50 | 0,20 
H3MeCHEHHbIX TJIKOKO3SHbIX 28,30 47 50 410 43 40 0,10 
octaTkax. B 3Tom cayyae 36 , 90 51,80 2,30 49,50 0,05 


IIpH BO3pacTaHHu KosIMye- 

CTBa 3BeHbeB CTpyKTypbi II ZomKHO OOpa3s0BbIBaTbCA OTHOCHTEJIBHO MeHbIlee KO- 
JIMYeCTBO YPOHOBBIX KapOOKCHJOB, T. e. OTHOIMeHHe U/C ou2KHO yMeHbIUaTb- 

CA, 4YTO BHAHO H3 JaHHbIx Tad. 2. 
M3 aHHbIX O COJep%KaHHH HeEyPOHOBbIX H YypOHO- 
Yueno etpyxtyp HI 1 IV prix KapOoKcHJIOB, paccuHTaHHBIx Ha 100 suemeHTap- 
0 Rig Se HBIX 3BEHb€B MOJIeKYJIbl TPHKapOOKCHIeJIJIIOJIO3bI, Halt- 
WeHO, YTO CYMMA OKHCJICHHbIX TJIIOKO3HbIX OCTATKOB 
paBHa B  cpefHem 100 (Ta6m. 3). U3 storo 


Ta6nuna 3 


CTpykKTy pH 

5 Cymma MO%KHO 3aKJIIOUHTb, YTO BCE PIIOKO3HbIe OCTATKH OKHC- 
Rept ry (HIV nenpl, T. €. coepskaT KapOOKCHJbHbIe PpynNbi B Mo- 
pen JOKeHHH 2, 3 HH 6. Oro noATBepxKaeTca U TEM, UTO 
: sara 3, XpoMaTorpadHyeckH He yalocb OOHAPYKUTb PIWKO- 
19 | 74 | 95 gg  8Y (3a HCKsOUeHHeM MeHee OKHCJIeHHOrO O6pasita 25) 
50 | 94 | 22 | 408 B THApomusaTax TpHkapOoKcHuLeO03EI. 

24) (93..| 16 1 ee9 PaccmoTpeHhe JaHHbIX O COOTHOIIeCHHH KOJINUeCTB 
28 | 107 9 | 116  o6mHX, YPOHOBBIX HM HeYPOHOBBIX KapOOKCHJIbHBIX 


rpyll MOsBouseT CeaTb BbIBOX, YTO MOJeKyJa 
TPHKAapOOKCHLeWIOO3bI HapAy CO 3BeHbAMM cTpyxKTyp III u IV, Bepoaruo, 
COJepAKHT H 3BeHbA crpyKTypphl V. JlelicTBuTebHO, B cmyyae OKHCeHHS 
ctpyktyp II yo III u I yo IV KonnuectBo o6mHxX KapOOKCHJOB ouxKHO paB- 
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HATbCA CYMMe KapOOKCHJOB Y yPOHOBBIX H y C2 u Cs, o6pasopapmnuxcs 3a cuerT 
OKHCJICHHA aJIbJeruAHbIX TPynN B MCXOAHOH AMalbyerupuenmonose. JLlanHpie 
TaO/. 4 NOKa3bIBalOT, YTO TAKOFO PaBeHCTBa HET. 


Ta6Oauna 4 


Teoperuyeckoe H 9KCIIepHMeHTabHO Halijennoe co- 
ACpKanve KapOOKCHJbHBIX Tpynl B 9eMeHTapHOM 
SBeHE TPHKapOOKCHLe TO NO3bI 
ae eS Se ee ee ee ee 


CoflepxaHue Heypouo- 
Cofep xa- BEIX COOH-rpynn B 


une CHO TpUKapOoKcunemm0- wee 
rpynn B N03ax, % ae 
HCXOJHOM Rede 
lpen apare, . 9 e ~ 
% ey eee a M Ceeens 0) Y Ve 
HalifqeHHoe 

LSe2 Pavel 20,9 2D 
24.7 32/4 34/8 De 
28,3 36,8 43,4 6,6 
36,9 48,1 495 1,4 


Hs fanupix Ta0J. 4 BEYuceHO, YTO UMCIO 3BeHbeB CTpyKTypbI V cocrTas- 
JineT, IpuMepHo, 10—15 ua 100 suementapHplx 3BeHbeB. Ha ocHoBaHuu mpuBe- 
ACHHEIX IKCNEPHMEHTAIbHbIX WaHHbIX XMMHMYECKOe CTPOeHHe MOJYYeHHBIX TPH- 
KapOOKCHIleJOI03 ~MOXKHO MpecTaBHTb CJeLylouleh dopmyson: 


. CH,OH 

oad COOH COOH as COOH COOH 
H 0 hap H, HAL jameentg OH 

H 

OH H : O H H re Inte 

HO a O COOH COOH 
H OH CH,OH COOH 
VMuctutyT oprannyeckol XHMHH Iloctynuao 
um. H. JI. 3enuuckoro 6 VI 1959 


AkajlemunH Hayk CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


disionn lames Nie wvaell Ip Je] Texte Sinst., 5460 Nol O40 G955): 

A.A. Padgett, Tappi, 38, Ne 5, 292 (1955). * H. A. Jlen- 
ate Wop a by dae a OB, Men. Ab (CCCP OX 1959 a oD9. 
A. Poros , H. H. Wopuruna uop., KIX, 22, Ne 8, 358 (1949). > B. Mee- 
GG.) {B: kes, Paper trade J., 123, 35 (1946). ® A.C. Canosa, )Kypu. 


anal. xum., Ne 4, 35 


Jlokxangm Axragemun wayrk CCCP 
1959. Tom 129, Ne 2 


XHMHA 


Axayemuxk M. JI. KHYHAHL, B. B. WIOKHHA uw JIM YKH-FOAHB 


NEP®TOPAMEHDbI 


B 1951 r. XacceQuH cooOulu O TeOMepH3alluu TeTpaPTopsTHeHa HOROM 
C OOpa30BaHHeM G, w-MHOLNepTopalKaHos. Sta padota, MMerollad IeJIbkO © 
nowyueHue OndbyHKUMOHATbHBIX - MPOM3BOAHbIX NepdTopaiKaHop, BosOyquua 
GoulbWIOli HHTepec; OAHaKO UpesBLI¥aHHO HH3KaA KOHBepCcHA HM OOpa3z0BaHHe 
TPYMHO pa3fleMMOli CMeCH IIpOAyKTOB TeJIOMepH3allHH He CfeaJiH CKOJIbKO- 
HHOYAb AOCTYNHBIM ZTOT HHTepecHbI THM CcoeqHHeHHH. Ilomumo srToro, Hecro- 
co6Hoctb CFeJ-rpynmupoBKH K TeTepOJIMTHYeCKHM peaKILHAM CHJIbHO OF- 
PaHHYMBaeT BO3MOXHOCTh Mepexosa OT AHHOAUAOB K MPOW3BOJ,HbIM UHbIxX 
THIOB. 

B ormune or Xacce{uHa noKa3aHHad HAM TeJIOMepH3alluA TeTPpa*PTopsTHu- 
JieHa | ,2-7HxXIOpHOATpPUTOpSTaHOM JlerKO peryJIMpPyeTCcsa HC BbICOKHMH BbIXOaMu 
oOpasyeT CMeCb TeJIOMeEPOB, OT KOTOPBIX PANOM OOBIUHBIX ONepaluh CieJlasicAa 
BO3MOXKHBbIM Tlepexol K G,w-nepdpropAvoepuHaM. TesoMepusalua 3HaunHTeJIbHO 
o6uleruaeTCH MpHMeHeHHeM TepeKHCH OeH30HMIa. 


n-CF, = CF, + CF2Cl — CFC]J — CF,Cl — CFC] (CF; — CFs)... 


IIpu 9ToM c XOPOWIMMH BbIXOJaMH ObWVIH BbIAeIeHbI TeJIOMePbI B HHAMBULYaJIbHO 
4HCTOM Bue c nm = 0,1 uw 2. Kak u Bo 


Ta6Oauna i 
BCexX CIYUaAX, COOTHOLMMEHHE TEJIOMCPOB 


= B IIpOLykTaxX peaKUHH 3aBHCHT OT yc- 
can ae S PEULOAEt oe JIOBHH peak HW KOMYeCTBa MIpHMe- 
val oe ea Haemoro TeoreHa. [lepexucu OeH30nua 
208 22 | 32 |,-olnai| nag BO BCeX ombiTax Opann 1% or B3aTOro 
00x | es | ae B peakiMio | ,2-7,uxsIopHosnepdropstana. 

JlelicrBveM MeTaJlmM¥ecKOrO IWHHKa 
4:4 90) 8,5 | 53,4 Ha PaCTBOPbI TeJIOMePpOB B XJIOPHCTOM 
; : tp ae ae jose MeTHJeHe B MpHcyTcTBAH ykcycHoro 
‘mn we! 39/2 | 23/0 |s2\7e*  @HTHApHga Onin nomyyens a-, B-, $-, w- 


TeTpaxJopnepdropasikKaubl, KOTOPbie 
* CunTad Ha BOIeIUMH B peaKUHio AeXJIOPHPOBaHHeM IMHKOM B ykKCYCHOHM 


ee Peis es KHCJIOTe OblWwIH MpeBpallleHbl B A, W-TMep- 
OMeCPoOB. 
TOPAHeHbI 


Z 
2CF2Cl — CFC] (CF, — CF3),,J ae CFeCl — CFC] (CF, — CF2),,CFCl — CF,Cl > 
Zn 
CH,cOOH, CFs = CF (CF, — CF3),,.CF = CF. 


Takum cnoco6oM ObWIH mojyyeHb! nepdropoKxtaquen-1,7 u nepdtropjo- 
qekayven-1,11. lonyyennpre nepdropquonedunbl oTkppiBaior BO3MOxKHOCTH 
(JIA CHHTe3a NepPTOPHPOBaHHEIX JMKaPOOHOBIX KUCJOT HU pyrux OudyHkILHo- 
HAJIbHbIX COCAHHCHHH, a TakKe AIA NOYYeHHA NepTOpupoBaHHIX TO/IMMepoB 
THMa NOMMSpupoB, NoAMaMHOB, NoAMypeTaHOB UM Apyrux. 
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OKCNePHMeCHTANAbBHAA YacTh 


TenoMepusauua TeTpabtTropatTusena 12-luxaop- 
oAnepmtropstauom. B cranbuol Bpauiawuuiica aBroKlaB eCMKOCTbIO 
50 MJ momeijarH 200 r (0,72 moss) 1,2-quxnoptionnepdropsraua u 2 r cBexKene- 
eocaxKeHHOH Nepekucu OeHsousa. ABTOKIaB MpoyBasM CyXMM a30TOM, Ox- 
aka Mo —60° M 9BaKyMpoBaIH; 3aTeM KOHJeHCupoBaIM B Hero 14 «1 
0,7 Mod) TerpacbropsTueHa H HarpeBasM pu BCTPAXMBAaHMH B TeveHHe 4 Yac, 
pu 130°. Hocne oxnaxeHua HenpopearMpoBaBMIMli TeTpadbTropaTHeH H3 aBTo- 
JlaBa NepellyCKaJiM B rasomerp (5 1), ocTaTOK NeperoHAJIM B BaAKyyMe Ha KOJIOHKe 
17 T. T.) H NoyuMIM ceqyioulMe dpaKuuu: 

I. He Bomequmi B peaxunio 1,2-4uxnoplo_nepdropstak B KosMuUeCTBe 
108 r; tT. kun. 47°/150 mm; 99—102°/760 mm: 

Il. 1,2-]}uxnop-4-toynepdrop6ytavw 72 r; Byrxog 57%, cunTad Ha Boleq- 
WMH B peakuuro 1|,2-quxmopvoynepdropstay; vt. Kun. 66°/67 mM; ni? 1,4046; 
EM 2,137. MR Haiijeno 43,43; Brraacneno 43,18. Mom. sec: HaliqeHo 374; 
BLIYHCeHO 379. 


Hatimeno %: C 412,44; 12,08; F 36,24; 35,69 
CaF7CloJ. Beruucneno %: C 412,68; F 35,14. 


II]. 1,2-J[uxnop-6-HoynepdroprekcaH 75,5 r; Bpixom 24%, cunTad Ha BO- 
WeluuH B peakuuro 1,2-quxnophoxmepdropstayH; T. Kun. 81—82°/35 Mm; 
n® |,3830; d3° 2,097. MR walizeno 53,30; BpraucteHo 53,00. Mou. Bec: HaiiqeHo 
479,5; BbruHcleHO 479. 


Halimeno %: C 14,49; 14,72; F 44,07; 43,28 
CgFi1CleJ. Buruucnmeno %: C 15,05; F 43,64 


B koi6e ocTalocb 5 r rycToH KpHCcTaJIM3yrollelicA MaCCbI (CMeCb BBICWIMX TeJIO- 
Mepos). B Tex xe ycloBuax 43 93 r (0,3 Moma) 1,2-quxsophogznepdropsraua, |r 
nepekucn GeH30nsia u 14 a (0,7 Moms) TerpabropsTuseHa NOyyeHO: 

1. He sowenmero B peaxuntio 1,2-quxnoploxnepdropatana 53 r. 

2. 1,2-J.uxnop-4-togneprop6yrava 21 r, Brrxog 39%, cunTad Ha mpopea- 
rHpoBaBlnHn 1|,2-qauxsopholnepdtropsran. 
. 3. 1,2-uxsnop-6-Homnepdroprexcaua 15,8 r, BEIxon 23%. 

4. 1,2-T\uxnop-8-fiognepdropoxtana 20 r, Bprxoy 24%, T. Kum. 82°/3 MM. 
Mow. Bec: HaliqeHo 569; BaruucmeHo 579. 


Halimeno %: C 16,69; F 49,41 
CgFisCleJ. Brruucneno %: C 16,58; F 49,22 


5. Hevjienxtudulupopanhad CMeCb BbICIUHX TeJloMepoB 20 I. 

12,7,8rerpaxnmopnepdropoxktrau. K cmecn 10,0 r (0,15 moza) 
rpanyMpopaHHoro wnHKa, 34,0 r (0,3 Mona) ykcycHoro aHrHuypHfta u 
50 Ms CyXoro XJIOPHCTOrO MeTHJIeHa IPH NepeMelIHBaHHH MocTeneHHO MmpHOaB- 
nam 56,9 r (0,15 Moma) 1,2-quxo0p-4-Hognephrop6yrana. Hadioqanocb camo- 
MpOu3BOsbHOe pasorpeBaHne. IIpuOaBienue Hoyusa peryMpoBanM Tak, 4TOODI 
remiepatTypa peaKUMOHHOM CMecH MOAMepKUBalacb OKOJIO 40°. Ilo okoH4aHHH 
MpHOaBJleHuA HOkua peakWMOHHY!0 Maccy NepemeninBawu 6 vac. pH 40°, 3aTem 
pW oxiaxKLeHuu AoOaBiamu 100 Mi BosbI; HMKHHK CON OTICIAJIM, IPOMbIBaJIH 
BOO, cyuMM CybbaToM MarHUs M Meperouauu c Jecsermatopom. Ilouyyexno 
29,9 r 1, 2,7, 8-TerpaxopmepdropokTaHa; BbIxon 80%, T. Kun. 67—68°/3 MM; 
n= 1,3604; d5} 1,840. MR uaiiqeno 60,19; BeraucmeHo 60,56. Mou. Bec: Hal- 


neHo 505; BpruucmeHo 503,92. 


Haiimeno %: C 19,61; F 52,96 
CgFy4Clg. Beruucneno %: C 19,06; F 52,79 


12,11,12rTeTpaxaopnepTropzome kan. K cmecu 13,5 r 
(0,2 Moun) rpanxyMpoBaHHoro wuHKa, 41 © (0,4 MOJIAX) YKCycHoro aHruypuya 
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u 150 Ma cyxoro xsJOpucToro MeTHJeHa IIpH NepeMelIMBaHHH oOaBJAM M0- 
creneHHo 96 r (0,2 mous), 1,2-4uxs0p-6-fognepdroprekcaka B 50 MJ XJOpHcToro 
metuuieHa. YcJIOBUaA peakILHH OMMCaHbI B MpesbIAyuem onpire. IIpoxyKT peak- 
UMM BMecTe C IMHKOM OT@HIbTPOBLIBAIM, cyuMM u neperonsmn. IlonyyeHo 
54 r 1,2,11,12-rerpaxopnepdropyogekava; Bbixol 77%; T. KUM. 116°/3 mM; 
T. mu. 68—68,5° (uz CCl,). 


Hatineno %: C 20,82; F 59,33 
CyeFo2Cl,. Brrancmeno %: C 20,46; F 59,37 


Tlepmropoxtragueu- 1,7. B uerpipexropsyi KoOy, CHaOxeHHy10 
MelaJIKOH, OOpaTHbIM XOJIOMMIbHUKOM, KallebHOH BOPpOHKOM MH TepMOMeTPOM, 
nometilatv 60 Mi meq. yKcycHOH KuCcJOTHI, 20 Mi ykKcycHOrOo aHrH~pusa, WBe 
KallJIM KOHI€HTPUpOBaHHOH CepHou KUCJOTHI MU 20 Tr rpaHy/IMpOBaHHOrO IWMHKa. 

IIpu Temnepatype KuMeHuaA YKCYCHOM KHCJIOTHI H NepeMewIMBaHHH MpHOaB- 
JiauiM moctenenHo 25 r 1,2,7,8-rerpaxsopnep@ropoktana. Temnepatypa KH- 
Me€HHA peaKWHOHHOH cMecH MocTeleHHO cHHxKaslacb Jo 103°. OOparHpm 
XOJIOMWJIbHUK 3aMeHAIH ecbierMaTOpOM, H MpOAyKT peakWHH OTTOHAIM 
yO TeX TlOp, Moka TeMMepaTypa. peaKIHOHHOM MaCCbl He MOBbICHJIaCb BHOBb 
no 115°. K ocrarky Jo6apaaau 7 FT WHHKa HU NposomKaNK HarpeBarb elle 3 vaca, 
3aT€M BHOBb OTTOHAUH NpOLyKT peaKWHH JO TeX NOP, NOKa AMCTHJJIAT MPH pas-' 
6aBJIeEHHH BOOM MepecraBas paccaMBaTEcn. J[McTHIIATH! OObEAMHAIM, Mpo- 
MBIBaJIH BOAO, pacTBOpoM OuKapOoOHaTa HaTpHA UM CY CybpaToM MarHua. 
IIpu neperonKe c xopommmn Jediermatopom nosyyexo 13,1 r nepdropokraaqMena- 
1,7; BeIxoq 72,5%; tT. Kun. 105—107°; n% 1,3020; de} 1,695. MR ualiqeno 
40,52; BpmuucmeHo 40,18. 

Hatneno %: —C 26,72. F 73.24 
CsFy4. Bprruncmeno %: C 26,54; F 73,47 


Ilepdtropgogekaguenu-1,ll. Cmecb 250 ma ykcycHol KucJOTHI, 
50 MJ ykKcyCHOoro aHruypHfla, [Be KallJIH KOHUCHTPHPOBaHHOM CepHOH KUCJOTHI, 
40 r rpaHyjMpoBaHHoro wHHKa uw 1041 TerpaxJopqoqeKayNeHa NepemelliuBaJIH 
pW TeMuepaType KuneHHaA 6 yac., Nocle vero OXJaKalIu, LOOaBIAIM MocTe- 
nmeHHO 200 MJI BOJbI, HHXKHHM CON OTJeIAM, MPOMbIBaH BOLO, pacTBOpOM 
OukKapOoHaTa HaTPHA, BHOBb BOOM M CyWMHIM Cysbdatrom MarHus. IIpu neperou- 
ke C XOPOWIMM jJedlerMaTOpoM novlyyeHo 43 r nepdropyofqeKaqveHa, BbIxXO], 
52%, 7. Kun. 181—182°; n 1,3115; d3° 1,826. MR ualiqeno 59,99; sprmucneno 
59,78. 


Hafigeno %: C 25,60; F 72,44 
CieFex. BrruncmeHo %: C 25,62; F 74,38. 


OcraTok mocule NeperoHKH BHOBb MO{BeprasiH exsJopupoBaHHio. 


VWucrutyT 93eMeHTOOpraHHyecKHx coeqMHeHHli Tloctynuso 
Axkayemuu HaykK CCCP 15 VII 1959 


WHTHPOBAHHAS JIATEPATYPA 
1R.Haszeldine, Nature, 167, Ne 4239, 139 (1951). 


Hornayn Akagemun wayr CCCP 
"1959, Tom 129, Ne 2 


XHMHA 


MH. HW. JIEBKOEB, M. B. MEMUMEMCTEP u H. H. CBELUHAKOB 


K BOMPOCY O B3AMMOJEMCTBYH YETBEPTHUHDIX COJIEH 
| 2-METWJIBEH3STHAS3OJIA WH EO MPOM3BOXHbIX C OPTOIPUPAMM 
KAPBOHOBbIX KHCJIOT 


| 


(ITpedcmaeaexno axademurom H. JI. Kxynanyem 8 VII 1959) 


KoujleHcalMaA YeTBeEPTHYHbIX Covell G- H Y-MeTHJICHOBbIX 3aMelICHHEIX reTe- 
pOWMKIMYeECKHX OCHOBaHHii (1) c opTosbupamMn KapOOHOBEIX KHCJIOT B IMpHAMHE 
('-8), uHorgja B yKcyCcHoM aHrugpuye (1), HuTpoGeH3oue (4) HM LpyrMx pacTBo- 
putTenAx (°) ABMAeTCA OOWIHM MeTOJOM MOJIyYeHNA KapOOlWMaHHHOBbIX KpacH- 
renew (II), Hampumep: 


2 j + A*C(OR'); —>- 1 + 3R'0 
CH; sees BOW EHX 
es oe \ 

R w R (n) R 
mies’ — 0, S’Se NR), CH=CH ut. 1; A — Hannu. nin apy; Romky = 
aNIKUJI WIM apwu; R’— amKun; X — KHCIOTHbIM ocTaTOK. 

Kpacuteu o6pasyiotca Tem slerue, YeM HHXKe OCHOBHOCTb YeTBEPTHYHO 
coun (°®, 7) WM BBILe WeIOUHOCTh peaKIMOHHOM cpeqp (7). OfHako B psse csy- 
1aeB, OCOOeHHO Np MpHMeHeEHHH OpTOsupoB yKcyCHOH H BBICIUMX KapOoHO- 
BbIX KMCJIOT, KapOOWMaHHHbI NoJyyaloTcA C HH3KMMM BbIXOJaMH, a UHOTZa 
s000ule He OOpas3yroTca. Bowbmoe BMAHHe Ha BbIXOMbI KpacuTeseH OKa3bIBaloT 
TakKe aJIKWbHad Tpynna UpH aToMe a30Ta MW KUCJOTHBIM OCTATOK YeTBEPTHYHOK 
oH (Hampumep, (”, 3, 8). 

MexaHu3M 3TOM MHTepecHoH peakuuu JO cux Nop He BIAcHeH. IIpeqnomara- 
10Cb, YTO CHaYala pearHpyloT Mexy COOOH PaBHOMOJIEKYJIAPHbIe KOJIMYeCTBA 
ICTBEPTHUHOH COJIM UJIM COOTBETCTBYIOW€rO MeTHJICHOBOrO OCHOBaHHA HW OPTO- 
pupa (HIM rumoTeTHYeCKOTO MpOyKTa efO B3aMMOJeHCTBUA C KHCJOTON, OTIIe- 
IIAIOlelica OT yKasaHHol comm (*)) c O6pasoBaHvem ueTBepTHuHO conu B, B- 
[ManKkoKcnaKusbHoro (III) (1, ®) uu f-ankoKcvanKeHuibHoro (IV) (°, 7% 
IPOMSBOAHOFO TeTepOMMKMMYeCKOTO OCHOBaHHA. OTH coeMHeHUA 3aTeM OOpa- 
yioT Kpacutesmn (II) co Bropoll MoneKyJoi ueTBepTHUHOK coum (1) (HM MeTH- 
ICHOBOrO OCHOBaHHA). 

Oquako coefunenna III u lV upu sto peakunn BbIeUTb He ylaBasOCb (cp- 
11)) BpwlO JMUIb NOKa3aHo, 4TO MPH 9TOM H3 YeETBEPTHYBIX Covel 2-MeTHIOeHS- 
Ha3zola WU efO MpOv3BOAHBIX B MMpHyMHe Hapsay c KapOolManuvamu oOpa- 
yioTtca 2-alliiMeTHseH-3-aKuOeH3THas0mNHEI (V) (%, 7). 


i 4 or" fu i : i 
ey ate CH=C—OR’ bs CH-C==0 
+ OR' Nt iF 
NiearXs x 
l | | 
R R Neg 
(ml) (IV) (Vv) : a 
C mebio H3yYeHHA STOM peaKUHH HaMH OplwlO HccJIeMOBaHO B3aMMOJeEHCTBUe 


ofatHata 2-MeTHIGeH3THas0/a, MeTHJ- HW 9THI-N-TOycyJb@ouaToB 2-MeTus- 
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B-Hacprorwa3o0la C OPTOYKCYCHO- HM OPTONPOMMOHOBOSTHAOBEIM 9SupaMH IIpH | 
100—140° Ges pacrBopuTeia, a Take B Cpefle AaH’HAPHAOB KaPOOHOBbIX KHCJOT. | 

Ilpu 2TOM Hapay C COOTBeETCTBYIOWNMMM KapOolMaHuHaMH B OTCYTCTBHe 
PaCTBOPHTeIA (BLIXOMbI US HOASTHMAaTa 2-MeTHMOeH3THAas0Ia 20—35% oT Teo- 
peruyeckoro, H3 covlel 2-meTuu-B-Harorua3oia 5—6%) OblwIH BbIeJIeHbI B 
Bue HOLMIOB JOBOJIbHO TpyLHOpacTBOpHMble COeAMHeHHA CO CBOMCTBaMH YeT- | 
BePTHUHBIX COJeH. OTH COCMHHeHHA IPH HarpeBaHHH Cc NMpHAMHOM TepexoyHiM 
B allHJIMeCTHJICHOBbIe MpOWSBOHbe (V), a pH B3aMMOAeHCTBHA C HOASTMATOM 
2-B-alleTaHHIMHOBHHUGeH3THas0Na = (B cmupte + N(C2H;)3) oOpa3s0BbIBamH 
9-5TOKCHTMaluKapOolnaHuHbl, YkKa3aHHble CBOMCTBa WOKa3bIBalOT, 4TO 93TH 
(COCUMHEHHA MpelcraBisioT coOol HosamtKusaTE 2-B-9TOKCHaJIKeHUIOeH3THa30- 
0B u-f HacbrorHasouios (cp. (*%)), C KOTOpbIMH B CMelWaHHOM mpoOe OHM WeicTBH- 
TebHO He NOKa3aJIM JenpeccHu TeMnepaTypbl MiaBeHua. Tak, 3 HosaTHatTa 
Q-meTui6eH3THa3soa (0,01 Moma) H opToyKcycHosTHOBorO asiPupa (0,02 mova) 
(6 uac. mpu 130°) Opa nowyyen Hogstunat 2-f-sToKcuNponeHuGeH3THasOua 
(Bprxoq 20% or TeoperHuecKoro, OeclBeTHbIe KpUcTasb c T. MI. 151—152°), 
a 3 STHJI-n-Tosycybpouata 2-MeTu-B-HadroTua3sosa (2 vac. npu 135—140°) — . 
tonatunat 2-B’-sToKcHnponenua-B-HaproTHa3sosa (BbIxXoy. 52%; cmerKa 3eeHO- 
BaTble MwlaCTHHKH c T. mt. 164—166°). 

M3 peakWMOHHOM CMecH, KpOMe TOFO, ObWIH BBbIJeIeHbI COOTBETCTBYIOMLHE | 
ALMAMeTHJICHOBLIC MpoOw3BosHEe V (BbIXObI B MPHBeeCHHBIX BbIWe cyYaAX 
10 u 7% or reopeTu4ueckoro), OOpas0BaHle KOTOPHIX, M0-BHAHMOMy, OObACHAeTCH 
TePMHYCCKHM Pa3JOXKeHHeM YeTBePTHYHIX come (IV). Te xe MpokyKTH! OBI 
MOMYYeHbI MPH B3aHMOJeHCTBUM yYKa3aHHbIX Bille COeH 2-MeTHIOeH3THa30Na 
u 2-meruu-B-HapToTHa30/1a Cc OpTOapupaMu B Cpese aHrHApHa oTBeyalouleH UM 
KapOoHOBoH KucuOTEI. II]pH STOM KOJIM4eCTBO OOpasyIOULHXCA KpacHTesel 3a- 
MeTHO YBeIHUNBaeTCA (B Cy4ae MpOH3BOAHBIX 2-mMeTus-B-HadToTHas0la Oo 
32% or TeopeTHyeckoro). Peakiua mpotekaer yxe mpu 90—100°. 

Vutepecuo, uro pw HarpepaHuu (2 uaca npu 95—100°) stus-n-TOMycyJb- 
cboHata 2-metua-B-HaprorHasona (0,005 Moa) c OpTOMpOMHMOHOBOSTHJIOBLIM 3<pH- 
‘pom (0,01 Moma) B yKcycHOM aHruypuye (2,5 Mi) KpoMe MpoxyKTOB, OTBeUAalO- 
UX OpToamupy, Obivio BbIAeIeHO 3Ha4NTebHOe KOMYeCTBO 2-alleTHJIMeTHJICH- 
3-aTHI-B-HaprotuasouMHa (T. mt. 182—184° (**)). Ananoru4Ho c oproyKcycHo- 
3THJIOBLIM 3PHPOM B MIPOMMOHOBOM aHruspuse nomyyaerca 2-nponMoHusMeTHule- 
HOBoe MpousBodHoe (T. m1. 120—121° (*4)). 

YkasaHHad COIb IPH HarpeBaHHu B STHX YCMOBMAX C AHTMApPHaMu KapOo- 
HOBbIX KMCJIOT MPaKTH4YeCKH He H3MeHAeCTCA, MOSTOMY, BOSMOXKHO, OOpasoBaHue 
STHX allHJIMeTHJICHOBBIX IPOH3BOHBIX CBA3aHO C B3aHMOJelcTBHeM opTospupa 
€ AHI APUAOM KUCJOTHI M MO/ly YeHHeM CMelIaHHOro aHrHApHsospupa (VI) (cp. (**)): 


O Ri 


VA | 
(R — CO)20 + RiC (OC2Hs)3 + R —C — O —C (OC3Hs)2 + R — COOCHS. 
(V1) 


/MoxHO MpeqnosaraTb, YTO CoeqHHeEHHA cTpoeHua VI cnoco6HET pearupo- 
BaTb C ColAMU | c OOpasoBaHHeM Kak KapOOWMaHHHOB (MOLOGHO AMSTOKCUMeTH- 
aueraty ('°)), Tak M allMJIMeTHJICHOBBIX MpOH3BOLHEIX. Hamu Opwin TakxKe uccye- 
JOBaHbI MpOAYKTHI, OOpasyloulveca MPH KUMAYeHHH CcMecH STHI-N-TOYCcy bdo- 
Hata 2-meTuu-B-Haroruasoula C OPTOMPOMHOHOBOSTHOBLIM SPHpoM B nMpuauHe 
(°). IIpu stom Kpome 3,3’, 9-rpnatus-4, 5, 4’, 5’-UOeH30THaKapOolManuHa u 2- 
MpONMOHMJIMeTHeH-3-3THI1-B-HaproTuasoHHa (°) ObwIM BEIAeeHbI 1Ba GecuBer- 
HbIX BelleCTBa HeHTpasbHOro XapakTepa c 7. mu. 173—174° u 73—74°, a Tame, 
B Buje HOAMa, HeOOJIbUIOe KOJIM4eCTBO JeTKO PacTBOPUMOl YeTBepTHUHOH com 
(rv. m1, 152—156°), ormm4Hoit m0 cBolicrBaM or fogatuata 2-f’-sToKcHOyTeHHI- 
§-Haprotuasoa (T. mi. 165—166°). 

CBolicTBa TepBoro M3 STHX CoeMHeHHH (OOpasoBaHwe BTOpM4Horo aMuHa 

. IPH KHMNAYCHHH C COJIMHOM KMCJIOTOH, MOJyYeHHe BeLeCTBa CO CBOMCTBAMH THO- 
(peHoula Mp BOCCTAHOBeHHM CePHUCTHIM HaTpHeM), a Takx%Ke pesysbTaTHI erc 
oan 


AHAaIM3a NOKASbIBaloT, YTO OHO MpescraBlsaeT Cobo Ouc-(1-N-anerus-N-3THJI- 
MUHOHa*ru-2)-qucyappug (VII). 


Hatizeno %: N 5,86; 5,84; S 13,28 
CogHogOgNoSe. Bpruucmeno %: N 5,73; S ABA 


‘Uccneqopanue crpoeHun AByx Apyrux BellecTB mposouKaercs. 
S—: 


N—COCH, — HyCOC—n 


| 
; eae cas : 

KoumuectBo qucybpuga (VII) sameTHo yBeruunBaerca, ecu ueTBeEpTHuHas 
COJlb pacTBOpAeTCH B MMPHAUHE, a 3aTeM NIpuOaBJAeTCA OpTOspup (BLIXOA Kap- 
OollMaHHHa Mp 3STOM CHMKAaeTCA). 

Kak oka3aulocb, 2ucybpuy (VII) o6pasyerca co 3HauHTeJIbHBIM BbIXOJOM 
MpH KHMAYeHHH pacTBOpa STHJI-N-ToMycylbpovwata 2-merus-p-HadroTua3sona 
B THpuyune (yepes 6 uac.— 37%). OuesBuyHo, paspbiB THa30bHOFO Kouba B 
STOK COJIM MPOMCXOAUT SHAYHTeJIbHO Jlerue, UeM B CJLyYae YeETBEPTHYHEIX Cosel 
2-meTHIGeH3THasoNa (cp. (*’)). TakuM o6pa30M MoKa3aHO, 4TO 4eTBepTHYHEIe 
comM 2-MeTHIOeH3THasOJIa HW e€FO MpOW3BOLHbIX pearupytoT Cc opTospupamu 
YKCYCHOM HM MpOMMOHOBOM KHCJIOT IIpH HarpeBaHHu (6e3 pacTBOpHTeIA HIM B 
aHrvApufsax STHX KHCIOT) Cc OOpas0BaHHeM YeTBePTHYHDIX cose 2-B-anKOKCH- 
aJIKeHHJIOeH3THa30N0B (IV). 

Bonpoc 0 TOM, ABJIAIOTCA JIM 9TH coeqMHeHUA (IV) npoMexyTOUHBIMH HH 
NOOOUHLIMK TIpOLyKTaMH MpH NOJyYeHHH KapOOWMaHHHOBbIX KpacvTesel mpK 
KOHJleHCallMH YeTBEPTHUHBIX cosleH (1) c oprosxpupaMu KapOOHOBbIX KHCJIOT B 
mupugune (7, 3), TpeOyer JONOMHHTebHOTO H3yYeHHA, TaK KaK B 9TUX YCJIOBUAX 
OHH ObICTpo pa3viararotcs (1°). 


Bcecoro3Hbli HayuHO-MCCeqOBaTeNbCKHH Tlocrymuuto: 
KH HOOTOHHCTHTYT 3 VII 1959 
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Jloxnagn Akagemun wayr CCCP 
1959. Tom 129, Ne 2 


XHMHA 


®. UI. MYPATOB u uaen-koppecnounjent AH CCCP A. B. HOBOCEJIOBA 


VCCJIEMOBAHHE PABHOBECHA B PEAKWMUM BOCCTAHOBJIEHUA 
OKHCH BEPHJLIUA YrJIEPOAOM TPH BbICOKHX TEMIILEPATYPAX 


B3aumMojelicTBue OKHCH OepHIUA C yrulepOROM H3y4aJlOCb PAJOM aBTOPOB. 
JIe6o (1), a 3aTeM Apyrve ucculegopatemu (?, *) NoKasalu, YTO MPH BOCCTAaHOB- 
JICHHM OKHCH OepHIUA yrsepoJoM Ha BOSAYXe WIM B UHeEPTHOH aTMociepe mpH 
BbICOKUX TeMMepaTypax Noyyaerca KapOug Gepunaua. Kponb u UWnextou (+), 
H3y4ad BOCCTAHOBJIeHHe OKHCH OepHJJIMA B BaKYYMEe, Halll, YTO peaKIMA BOC- 
CTaHOBJIeHHA HaunHaetca mpu 1315° C, anpu 1500°C B konyencaTe Obl OOHapy- 
2KeH MeTamIMuecKHH Oepumnui. M. B. CmMapHos u H. A. UyKpees (°) Merogzom 
>. A. ¢c. uccneqopanu peakiuio Bers+?/2CO,= BeOrst+1/eCrpam B HHTepBase 
682—1040°C. B Hacrosamleli paGore uccJIeqoBaHO paBHOBecHe B CHCTeMe OKHCb 
OepusuA — yraepo MaHoMeTpHuecKkuM MeTOJOM B HHTepBase 1400 —2000°C. 
Mavomerpuueckuit MeTOA ABJAeTCH HavOoslee YMOOHBIM IIA MCCJIeOBaHHA paB- 
HOBeCHA B CHCTeMaX OKHCb MeTaJJia — yrulepo MpH BbICOKHX TeMMepaTypax. 
TOT MeTOL Obl ycnewIHO MpHMeHeH B pAe paOoT, HanpHMep Mp ucciejo- 
BaHu CHCTeMbI AJBYOKHCcb WMpKOHuA — yraepog (°, *), AByOKHcb KpemMHua — 


yraepog (8). 


QIKCHePHMECHTAABHAA YWACTh 


Oxucb 6epHWINA ToOlyyeHa NpoKasIMBaHuem pH 1100°Crugzpookucu 6epua- 
musa. Tlocnequad noulyyalacb ocaxKJeHHeM aMMHaKOM H3 pacTBopa [ByKpaTHO 
MepeKpHCTaJJIM3HpOBaHHOTO HuTpaTa OepusmuA. JA BOCCTaHOBJIeHHA UCNOJIb- 
3OBaJICA JIPeBeCHbIM yrouJlb, OOe330JICHHLIM yTeM OOpaOoTKH aBHKOBOH U 
cOAMHOH KucoTaMH. Mcxoguble BelllecTBa OblwIM OTCeAHb! WO TOHHHEI200 Mell u 
pokaJieHbl B BakyyMe pH 2000° C. Crexuomerpuueckve KOMMUeCTBa OKHCH G6e- 
PHJIMA HM yrulepoda TWLaTeJIbHO MepeMeLIMBaIH HM MpeccoBaH B wWTabOuKH nog 
HapseHHem 300 kr/cm?. 

UccaeqopaHve paBHOBecHA B peakIHH 


BeO,,, + °/2C p32 MeBesC,, +{CO,., (1) 


MpOBOAMIOCh*Ha CleMHaIbHOH yCTaHOBKe, B OCHOBHBIX YepTaX CXOMHOMi c onH- 
CaHHoH B paOore (°). YcraHoBKa npescraBxeT coOol neub compoTHBueHHA ¢c 
rpaduToBbim HarpeBatesieM, COe,MHeHHYIO C MaHOMeTpaMH, BaKyyMHOii cucrTe- 
MOH H CHCTeEMOH JIA MOMyYeHHA HM OUMCTKM OKMCH yruiepoga. Temnepatypa 
meq W3MepAaCb ONTHYCCKMM IIMpOMeTpOM C TOUHOCTHIO -++ 10°C. Tlupomerp 
Obl OTKaIMOpoBaH B yCJIOBHAX ONbITa Mo TepMonape Mo — Mo/Al, BBenenuoti 
HelocpeCcTBeHHO B Newb. TepMonapa npeyBaputenbHo Opiuia oTKaHuOpoBaHa 
mo TOUKaM MWiaBeHHa Rh, Pt u Pd («npoBosouHbim» Metoyom). Jlasmenue pu 
ycTaHOBJIeHHM PaBHOBeCHA M3MepAJOCb MaHoMeTpom Mak-Jleoqa (npu JaB- 
JieHHM Hw2Ke 6 MM) H U-oOpa3HbIM pTyTHbIM MaHOMeTpoM (npu aBseHuH BBEIIe 
6 mm). Ileub c MaHOMeTpoM MoMellasacb B BOAAHOM TepMocrar, TeMllepatypa 
KoTOporo cocTaBiada 20-+0,1°C. Tlepex pa6oroli npousBoqunach necopouua 
ra30B M3 HarpeBaTeIt Mp Temnepatype Ha 100—150° Benue temmepatypsi 
ombita Jo Japaenua 1-10-? mm pr. cr. PeakuwonHaa cmecb 3a0pacbiBalacb 
B paOouytO 3OHY HarpeBaTesA Moce ecopOuHH ra30B 43 Hero 6e3 HapyuleHua 
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akyyMa. OJ\HaKo OblIO 3aMe4eHO, YTO PeaKIMOHHAA CMeCb, HeCMOTPA Ha Mpen- 
AaPHTeJIbHbIN MPpOrpeB KOMMOHEHTOB B BaKYYME, COJePKUT 3HAUNTeMbHOe KOJIH- 
ecTBO ajcOpOMpoBaHHbIxX ra30B. J\iad UX yaeHHA THretb C peakIMOHHOL 
MecbIO HarpeBaJicd B TeYeHHe HeECKOJIbKHX MMHYT pW Temiepatype ompita 
mpu orkauKe. [locue storo meuHoe MpocTpaHCTBO OTKJMIOUaIOCb OT BAKYYMHBIX 
acocoB H MIPpOH3BOANNOCch HaGOMeHHe 3a H3MeHEHHeM JaBsIeHHA B CHCTeMe. 
aBHOBeCHe CUHTAOCb JOCTHFHYTHIM, eCJIM JaBsIeHHe OCTaBaOCb MOCTOAHHBIM 
8 TeueHue 4—6 uac. B psy onpiTos Obl IpHMeHeH AuHaMuYecKHit MeToR. Bryck 


uM 
Ka /MO0Lb 


rae SS ues 100 
sean 


1000 = el 


1700 1600 rn : 60 120 180 440 man. 
oo C6 
Puc. 1. SapucuMocTb u3sMeHeHHaA CBoOOomHON Puc. 2. KuneruyeckKaad KpuHBax, nowyteHHan 
SHepruu OT TeMMepaTypbl Avia peaxynu (1) mpH 2160° K 


OipeAesIeHHOrO KOJIMYeCTBa OKMCH yrsepoya B CHCTeMy IIpOH3BOLNICA LoO3upo- 
BOUHBIMH KpaHaMH. B HeKOTOPHIX OMbITaxX PaBHOBeCHe JOCTHTasOcb C UBYX CTO- 
pou. B ocHopy pacuerToB MOJO*KeHbI aHHble, NOJYYeHHBIe CTaTHUeCKUM HM MHa- 
MHYeCKHM (B IIPAMOH peakI[HH) MeTojlaMu. 

IIpoqyktsl peakiuu mo_Bepramucb xuMuydecKOoMy HM peHTreHoibasoBomy 
aHasM3amM. X¥UMHUeCKHH aHalM3 NMponsBo_UuscA Ha 
at Keo . 

Coom ONpeAeAJIcA CXKHTAHWeEM HaBeCKH B TOKe KHcMOpoma. Beoou ompe- 
JleAJICA BECOBbIM MeTOAOM B Buse BeO nocne AuTeMbHOrTO KHMeHHA HaBec- 
KH C CepHow kKucnoToH (1:1). OctTaBuimiica Coyoo uIbTpOBasIcA Yepes 
KBaplleBbIH (HIbTp HU OMpesesmasica coKUTAHHEM. 

Copag B KapOuye onpegemamca MyTem rupzpomusa KapOuya KOHWeHTpUpo- 
BaHHOH wWeloubio. BplseiiBumlica B pesysbTaTe THApoH3a MeTaH oMpeje- 
JIAJICA COKMTAHHeM. 

Ha OCHOBaHHH MpOHu3BeJeHHbIX OMBITOB YCTaHOBJIeHO, 4TO PaBHOBeCHOTO 
WaBJeHHA MOXKHO JOCTH4b TOMbKO B UHTepBasle Temmepatyp 1700—1950° K. 
B mpofykTax BOCCTaHOBJIeHHA MpH STHX TeMMepaTypax cofepxKaNch KapOuy 
G6epHWIHA HM HempopearupoBaBuIHe OKHCb Gepusmua u yraepox. IIpu Oovee 
BbICOKHX TeMMepaTypax JaBsIeHHe OKHCH yruepoga, JOCTHTrHyB CHauasia MaKCH- 
MyMa, HauMHaeT Ppe3KO YMeHbIMaTbCA,HHKOra He JOCTHTad OMpeWeeHHOH BeJIH- 
uHHbI. PesybTaTbl H3MepeHuA JaBseHHa BUHTepBasle 1700—1950° K u usmeHe- 
He CBOOOJHOM SHEPrHH peakiMH MpescTaBJieHb! B Tad. |. 


OOUL » Co6uy > CBAs 


TaGuunayl 


Temnepatypa, °K 


1673 | 1716 | 1773 | 1937 | 1873 | 1953 


JlapseHue B MM prt. cr.| 4,0 15) 50) 9,5 


36,0 
AZr 8B Kal/MONb 17430] 16793 | 15437 


15,0 | 19,0 
11824 


14315 | 13713 


B xoopgunatax AZ; —T 3aBvcHMOCTb H3MeHeHHA CBOOOXHOH 9Hepruu 
OT TeMMepaTypbI HOCHT JIMHeliHbI xapaKtep (puc. 1). Tlocmequee oOcTosTedb- 
CTBO, a TaKX%Ke aHaJH3 MPOMYKTOB BOCCTAHOBJICHHA MO3BOIAIOT CelaTb BHIBOL, 
4TO B HHTepBaste 1700—1950° K Mb MMeem JleJIO C PaBHOBeCHBIM COCTOAHHeM, 
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oTBeyaIOluuM peaKmuH (1); 3aBucumocTtb AZr =(1700—1950°) or Temnepatypbt 
quia peakuun (1) BpIpaxaerca ypaBHenuem AZr =50864—19,22 T. Orcioqa 
AHr (1700—1950°) =50864 xan/momp u ASr (1700—1950°) = 19,92 9. e. 
Kak yxke yKa3bIBaJlocb, Ip Oovlee BbICOKUX TeMMepaTypaX Ha KMHeTHYe- 
cKoli KpuBolt ormeyaetca MakcuMyM. Ha puc. 2 npuBesleHa Taka KpuBaA, MOsy- 
yeHHaa mpu 2160° K. B npoxyxtax peakilui, OTBeYAIONIMX NosbeMy Ha KPUBOU, 
colepxxatca Be,C, BeO u C. B nposxyKtax peakiMH, OTBeYaIOleH Cialy Ha KH- 
HeTHUeECKOH KPUBOM, COJepxUTCA NOYTH YMCTHIM yruepoy. Bpema, B TeyeHHe 
KOTOPOrO COXPaHAeTCH MAKCHMAaJIbHOe [aBJIeHHe, 3aBHCHT OT KOJMUeCTBa Peak- 
IIMOHHOLi cMecu. Uem MeHbIIe HaBecKa, TEM MeHbUIe STO BpeMA. Ha XOJOMHbIX 
YaCTAX HarpeBaTeIA OOHApyKUBAeTCA SHAYMTeMbHOe KOWMYeCTBO BosroHa.llo 
JIaHHbIM PeHTreHoasoBoro aHasiH3a, BO3TOH COJepxKUT JIMHHM, OTBeWarTOlMe 
OKHCH OepuuIMA HM yrsepoky, a Takxe HeOONbIOe KONMYeCTBO CaObIX JIMHHH 
KaKOH-TO HOBOMi (a3bl, KOTOPbIe He MOryT ObITb OTHeECeHbI HH K BesC, Hu kK C, 
Be u BeO. JlaBnenue napa oxucn Sepnamua mpu 1950—2250° K Kpaiine Maio 


(1°), Tak UTO NOABIIeHHe SHAYMTebHOPO HaJleTa OKMCH OepHJIIMA Heb3A OObAC- 


HUTb MPOCTbIM HCMapeHHeM ee H3 PpeaKUMOHHOM 30HbI. BepoxATHbIM MeXaHH3M 
peakilMi, mpoucxog_smux BuHTepBane 1950—2250° K, MomwkHO mpefcTaBHTb 
tax. C Temmepatypp 1950° HauMHaeTca HE3HAYHTeIbHad WMCccolMalna Kapouya 
OepusInA 

BesCrp <2 2Beras + Crs. (2) 


Ecau ucnosmb30paTb JaHHbie Ilonmmoxa (*4) HM nyTeM SKCTpanowAWMH HalTH 
JaBsleHve napa GepuiHA Hay KapOusom Gepunaua mpH 1950° K, To OHO OKa3bEI- 
BaeTCH paBHbiM ~ 0,7 mM. IIpu HasMuMH OKHCH yrviepoqa UseT peakUHa 


Be,,3 + CO— BeO,, + C,,. (3) 


IloceqHeH peakiihel OObACHHeTCA MOABJIEHHE OKHCH OepHJJIMA Ha XOJIOL- 
HbIX WaCTAX HarpeBaTeJA OMHOBPeMEHHO C yrviepowoM. Takum oO0pa3soM, HayHHaa 
c 1950°, paBHoBecue peakuuu (1) 3a cueT peaxuui (2) wu (3) caBuraerca Bupa- 
BO. Bpemsa, B TeyeHHe KOTOPOrO COXpaHAeTCAH MAKCHMAJIbHOe JaBJleHHe, TO Ta- 
KOMY OObACHEHHIO JeHCTBUTeEIbHO JOJIKHO 3aBHCeTb OT KOJIMUECTBa PeaKIHOH- 
HOH CMeCcH. 

IIpuHocum OularogapHoctb K. H. Cemenenko 3a mpoBeyeHHble peHTreHoda- 
30BbIe€ HCCJleOBaHHA. 


MockopckHit rocyJapcTBeHHbIli yHHBepcHTer Tloerynuso 
um. M. B. Jlomonocosa 24 VII 1959: 


UMTHMPOBAHHAS JIATEPATYPA 


1P. Lebeau, J. Phys. Chem,, 4, Ne 3, 222 (1899). 2) J. Hie '@ oro) Bs) in 
shuba, J. Electrochem. Soc., 99, Ne 3, 115 (1952). *M. W. Mallet et al., J. Ele= 
ctrochem. Soc., 101, Ne 6, 298 (1954). 4 W. J. Kroll, W.Schlechton, J. Electro- 
chem. Soc., 93, Ne 5, 247 (1948). °®°M.B. Cmupuos, H. A. Uy Kkpees, Kypn. 
Heoprau. xuM., 3, B. 11, 2445 (1958). ° B. yues, b. ©. OpmMont B. AVS 1 eu 


6aymn, JAH, 104, Ne 4, 567 (1955). 7 
TIpuK. xuM., 25, Ne 7, 744 (1952). 8 TI. B. ‘ 
Ne 2, 103 (1950). ° B.C. Kynes, B.®. Opmout, B.A. Snean6aym, KOX, 
29, Ne 4, 629 (1955). 1° N. D. Erway, R. L. Seifert, J. Electrochem. Soc., 98, 
Ne 2, 83 (1951). B.D. Pollock, J. Phys. Chem., 63, Ne 4, 587 (1959). 


pMo 
lr. B. Camcouos, )Kypu. 
é . Ky3HewoBa, Cranb, 
: 3 
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HTokaangn Aragqemun Hayr CCCP 
1959. Tom 129, Ne 2 


XHMH 


O. A. HEHJIAH], « axegemux AH JlarsCCP Tr. 9. BAHAL 


O CTPYKTYPE HEKOTOPbIX JHOJIATBETAHHOB 
5,5-TMMETHJIWUK JIOTEKCAHJHOHA-1,3 


BsgavmofelictBuem 5,5-2MMeTHAWMKsOrekcaHquona-1,3 (uMesoHa) c HoLo- 
OexH30/10M TypuHvene vu Hamu (+) ObwIO NOMyYeHO HOBOe CoeAMHeEHHe, Ha3BaH- 
Hoe ay as KOTOPOMy IIpHnHcaHa CTpykTypa BHYTpeHHel. 
cou (I). 


CoH I* Gala Se \ a te 
C) O 
(1) (A) qi) (lv) 


Hactosujai padoTa MNOcBALeHa HCCJIeEOBaHHIO YJIbTpacbHouleTOBLIX i 
WHpakpacHbIX CNEKTPOB MOFOMeHHA Hofoua (I) u ero npoHsBoLHEIx. Kpome 
Hofova, OblwiIH MCCeqOBaHbI CNeKTPbI Norsoulenua N-2MMeqonuInupu_unHnit- 
gHomaTOeTanHa (III). Taxoe coequnenve oOpasyetcA mpu paciienseHuu 6Oop- 
dbTopHya denns-(O-sTHiqumMeqouns)-Hofonua (11) (R =C,H;, X = BF,) B. 
IIPHCYTCTBHH NHPHAMHA Toce OMbIWIeHHA SPUPHOH PpynMMpoBKu HW MposBsAer 
ray6oky!0 aHaJIorHio B CBOMCTBaX C HOMOHOM (OOpa3yer ayKTbI C KHCOTaMH, 
erkO askuaupyetca). AHaOrHuHble OeTaHHbI — NPOH3BOAHbIe THOeH3OMJIMe- 
TaHa — omvcaHp Kpéuxe (?). 

TnaBHok 3afauel CieKTpaJIbHbIX HcCJIeOBaHHH ObwIO WOKa3aTb JH OMpo- 
BeprHYTb 9HOJIATAHHOHHYIO CTPyKTypy JaHHbix coequneHH. M3pectTuo, To B. 
y.-. CMeKTpax Jlerko OTMMYAeTCA SHOMATAHHOHHAA COPMa OT S9HOJIbHOH 110 Oa- 
TOXPOMHOMy ciBury K-noviocn (*), Quid MQHMeOHa COOTBETCTBCHHO 283 MU H 
258 mw (°). 

IIpHHumMasa BO BHHMaHHe, 4YTO 3aMeCTHTeIM Y AKTHBHOM MeTHJICHOBOH rpymibl 
TOXKE BbISbIBAIOT HEKOTOPbIi GATOXPOMHBIM cABur (*), ecTeCTBeHHO ObIIO ORKULaTb 
NOPOWeHHA VMccelyeMbIx coequHeHHh (1) u (II) oxon0 300 mu. B nporuBo- 
MOJIOMKHOCTh STOMY KaK HOMOH, TaK HM NMPHAMHHMOeTaMH XapaKkTepH3ywTcA 
MakKCHMyMoM 260 mu. B KucJIbIX pacTBOpax OOHapyXUBaeTCA TOMbKO HesHauH- 
TeJIbHBIM CBHI, CBASAHHBIM C OOpa30BaHHeM HeHOHH3HpOBaHHEIxX opm (II) u 
(IV) (R = H), ucnextp cooTBercTByeT S9HOJIbHO-3UPHEIM MpouHsBosHDIM (11) 
wv (IV) (R = C.H;) (cm. puc. | u 2). 

AHOMAaJIMM NOKa3bIBaloT HM U.-K. CHEKTPbI NOrOoWeHHA. CnepBa AVIA BbIACHe- 
HUA XapaKTePUCTHYeECKHX YaCTOT SHONATAHHOHHOM PTpyMMHpoBKH ObWIH CHATI 
CIe€KTPbI HATPHeBOH, TeTpaMeTHMaMMOHHEBON HM AUeHHMMOOHHeEBOK coven TH- 
MeOHa B TBepXOM Bue UH B pacTBope xmopoctbopma (KpoMe HaTpHeBoH coJH) 
HW HaTpHeBolt commu 2-HosmuMesoHa. Okasasiocb, YTO SHOJIATAHHOHHAA CHCTeMa 
JMUMeloHa XapakTepusyeTCA UpPesBLIaHHO HHTCHCHBHBIM MOT OULeHHeM B pahoue 
1510—1530 cm-! (annon 2-iioxqumeyoua B patione 1480—1500 cm~*). Wxorga 
HaOsofaeTcH HM BTOpOl MeHee HHTCHCHBHbILi MaKCHMYM WIM TeperHO B pahoue 
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1560—1570 cm-!. Ilo cpaBHeHWIo C YaCTOTaMH SHOAbHBIX SPHpOB AMMeoHa 
(1610 cm quia ABoliHOH cBasu u 1660 cM 21a KapOoHHa (°)) B 9HOATe OOHA- 
PY2KUBaeTCA CHJIbHOe CMeLeHHe YACTOT, YTO, ONEBUHO, CBASAHO C o6pa30BaHieM 
CHMMeTDPHUHOL CHCTeMbI C CHJIbHO eOPpMHPOBaHHbIMA KapOOHMJIbHBIMM Tpyti- 
rlaMH UM JBolHOl cBa3bI0 (°). 

Oxa3aslocb, TO HOAOH B XNOpOtPopMeHHOM, GeH30JIbHOM H CMHPTOBOM pac- 
TBOPaX B OOJaCTH J[BOHHBIX CBA3eCH XapaKTepH3yeTCA TOMbKO OHOH OCH 


200 

Puc. 1. Y.-c—). cmeKTpbI mo- Puc. 2. Y.-c). cmeKTpbI morso- 
rOWeHHA  (beHHIAMMeyo- menua N-qumMeqonnanupugau- 
HHHOOHa. PacTBOpHTe/b HHHSHOMATOeTAHHAa. PactTBopH- 
MetaHow: /—deHuqHMeo- Tellb MeTaHol: J — N-quMejo- 
HuIHon0H + HBF4; 2 — HAJIMH pHW HUH HONATOeTAaH H+ 

(PCH HMEOHN HOON; +HCl; 2—6ophropuy O-atun- 
3 — Oopdropuy cbeHHu- AMMCOHHJINUpHAHHHA; = — 
(O-9THIUMeOHM) - Hoo- N_ - qumMeqOHHINM PUAN HH 9 HO- 

HHA aAaTOeTaHH 


MHTEHCHBHOH MOJlocoH CooTBeTCTBeHHO pH 1568, 158i u 1563 cm~?. B rBepyom 
Bie HOAOH B STO OOacTH HMeeT 2 HHTCHCHBHBIe NoochI mpH 1531 u 1602 cm~?, 
a rHypaT HosoHa XapakTepu3yeTCA OWeHb HHTCHCHBHbIM MNMOFOWLeHHeM py 
1551 cm7?, KpoMe MaJiO HHTCHCHBHBIX Homoc mpu 1599 cmt u 1647 cm. Ag- 
AYKTbI HOMOHAa C XJIOPHCTHIM BOZopoyom (I], R = H, X = Cl), a30rHo Kucmo- 
tou (Il, R = H, X = NO;) u MeruacepHoli kucnoron (11, R =H, X = CHsSO,) 
MOKA3bIBalOT HOPMAJIbHBIC YAaCTOTH! ABOMHOH CBA3H H KapOOHHJIbHOH rpymmni 
COOTBeTCTBEHHO up 1586 u 1645 cm7, 1599 u 1661 cm-!, 1609 un 1655 cm-!. 
AnaJiorHuHo nupHyunnnOerauy (III) B pactBope xmopodopMa o¥eHb HHTeH- 
CHBHO TorouaeT mpH 1539 cm~', Kpome cia6oroj MOrmoWleHuA MMpHMHUeBOrO 
KOvIbia pH 1600 cm~* u 1627 cm~*. B TBepfom Bude HabOJawres NowocE np 
1544, 1600 n 1627 cm~'. JInsa qurugpata 6eranua (III -2H,O) nospasaerca uH- 
TeHCHBHAaA Mouloca np 1514 cm~', Kpome movioc up 1594 u 1628 cm-. Tlepxao- 
par (IV) (R =H, X =(ClQO,4) xapaxrepusyerca mormomujeHHem HOpMaJIbHOH 
3HOJIbHOK cHcTembI (1619, 1929 u 1655 cm~). 

M3 nosly4eHHbIX JaHHbIX CJleYIOT HEKOTOPbIe HHTepecHble BLIBOALI. JLuMeqoH- 
HbIH OCTATOK Kak B HOWOHe, TaK WH B NMpHAMHUHOeTaHHe, HECOMHEHHO, CyIIIe- 
CTByeT B CHMM€TPHUHOM AHHOHHOH (opMe, KpoMe TBepAoro cocTOAHHA HoqoHa, 
rile, BOSMOXKHO, HMeeT MecTo AuMepusauna (*, °). Ho pacnpeqenenue seKTpoH- 
HOH IJIOTHOCTH B HOPMaJIbHOM SHOJIATAHHOHE HU aHHOHe THMa 9HOMATOeTAaMHa, 
OUeBHAHO, B 3HAUHTeJIbHOM CTemeHH oTMYaeTcA. Ec B HOPMaJIbHOM 9HOWMAT- 
AHHOHE MWIOTHOCTb 3JIEKTPOHOB HavOOuIbulan Ha KHCJIOPOAHBIX aTOMaX, Kak 60- 
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pee SEKTPOOTPUMATeIbHbIX, 1 ABOWHaA CBASb HeceT MOMYTOPHbI KapaKTep 
{°), TO B 9HOMATOeTAMHAaX NO, BMAHHEM MomoxKUTe_HOrO 3apayla Henocpel- 
CTBCHHO OKOJIO aTOMa AaKTMBHOH MeTHJICHOBOM LpyNibl 3eKTPOHHaA IVJIOT- 
HOCTb Nepepacnpeseiserca B CTOPOHY AaKTHBHO MeTHeHOBOM rpynnbl. 
OTHM CaMbIM H3MeHAIOTCH cneKTpa/ibHBIe XapaKTepHCTHKH: YacToTa JBoOMHOL 
CBA3H yBeIMuMBaeTcA, a K-nomocaB y.-). CMeKTpax UCMbITHIBAeT THICOXPOMHBIi 
cABUr. CilefoBaTesbHO, BCTaeT BOTIPOC O JOKANH3allMH 3apsaya WIM Ha KUCJO- 
poke, WIH Ha yrsepose, YTO ye B CBOe BPeMa OOcyxJasocb Kpénxe (°). Cynte- 
‘CTBYIOT BE BO3MOXKHOCTH OTOOPaxKeHHA CTPYKTYPbI 9HOATOeTAaMHOB (HMex 
B BUY, YTO 00a KMCOPOAHEIX aTOMAa PaBHOIeHHE!): 


SAee Ney te 
Hi ° 

@, o} 

(Vv) (vD 


MoxkHo npeAnonaratb, YTO JOKaIM3alNA 9eKTPOHHOFO 3apalla B CHIbHOL 
CTeNeHH 3aBUCHT OT NPpHposbl samectuTedisa A, a TakixKe OT pacTBOpHTeNA, OHaKO 
B Coble Mepe CNeKTPaJIbHbIe CBOMCTBA YAOBMeTBOpsAeT cbopmysia (V). 


IJECHePUMOCUTAULHAA DTacrs 


TetTpaMeTHJTaAMMOHHeE BAA CONb AUMEeROHA. Pacrsop 
THAPOOKHCH TeTpaMeTHJIaAMMOHUA HacCpilllaid JHMeOHOM HM yiapHBaJiH B Ba- 
kKyyMe. OunulaiH, Nepeocaxkyaa u3 xsopodopma a6comoTHpM apupom. Tlony- 
UMM XKeJITOBATHIe, UPeSBLIYaHHO THrpocKoMMyHbIe HurowouKH. T. mi. 223° 
({c pa3u.). 

Hayeno %: N 6,27 
CygHo302N. Baruucneno %: N 6,57 


Wubetunahohouunepanr comb AuMegona. Jlonyyena ana- 
JIOTHYHO Tpespyileh comm. [lepeocajeHhem u3 a6c. cnupta a6c. spupom Oblwin 
BbIJeIeHbI XAKeJITOBATHIC HeYCTOMUMBHIe KPHCTab, T. nui. 1O7—110°. 


Hattyeno %: J 30,35 
C20Ho102J. Barruuceno %: J 30,24 


N-ZUMe€ROHHANUPHANHHHIHONATOeTANH (III). Ilepe- 
mMemmuBaiH 22,9 r (0,05 Moma) 6oppropuga (11, R = C.Hs, X = BF,) c 15 ma 
nmupuguna upu 20° 10 vac. Kpucrampl orcacpiBaid, OOpadaTpiBaiH 7 MJ KOHL. 
HCl 5 uac. wa KunaAuel BOLAHOM 6aHe, NpHOaBsanH 10 Ma Bogb, 13 r norama 
HW 9Heprv4uHo BcTpaxuBatu 2 pasa c 200 ma AuxsopstaHa. Iloce orroHKH JH- 
xJlopstaHa nonmyuumu 7 r (64%) GerauHa — TeMHO-xeITHIeE KPHCTAaJIbI (M3 
cemecu a6c. cnupta um aOcomorHoro apupa), T. mi. 197—198°. 


Hatizeno %: N 6,64; 6,39 
Ci3H3,;02N. Brrancneno %: N 6,45 


Jiurugpat — cBervio-KeJITpHIe HroJIOUKH, T. WI. 88—90°. 


Haiizeno %: N 5,39; 6,05 
Cy3Hy9O,N. Buruucneno %: N 5,53, 


Tepxsopat — culerka xKeJITOBaTbIe NPu3MbI (43 aOc. cnupTa H a6c. sipHpa), 
T. na. 182—184°. 


Hatinmeno %: WN 4,93 
CisHigOgNCl. BoruncnenHo %: N 4,41 


CieKTpbI CHATEI Ha MpHOopax CO-4 un MKC-12. Tpepgzpie oOpa3lbl Hcc1elo- 
BaJIHCb B BHJle NaCTbI C Ba3eJIMHOBbIM MacCJIOM. 


PHXCKHH MOTHTeXHMYeCKHT Tlocrynusto 
HHCTHTYT 10 VII 1959 


UHMTHPOBAHHAS JIMTEPATYPA 


Ol yeep wen mene @n Hema aun, 2) Ba war, NOK 27er on (1957). 
2K r Oh nike Ber.o68, LIT? (1935). VEORIBA oa Va E age r.eD. GShae 
vermann, J. Am. Chem. Soc., 68, 566 (1946).,» 4-0. S.4H i ana Ww RAR oe Bauar, 
Yen. xum., 28, 436 (1959). 5 C.L. An gell, Rv. Wie mne nr Aust. J) Cheam 6, 294 
(1953); * R. Miecke, BL Pune k, Zs. Elektrochem., 60, 1124 (1956). ? F.M. Be- 
ringer,M. Mausner, J. Am. Chem. Soc., 80, 4535 (1958). 8T.W. Xorca nose 
JAH; 110, 71 (1950). * Fe Kirethark «We He mre Ber., 70, 1720 (1937). 
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AToraagn Ankagemun nayr CCCP 
1959. Tom 129, Ne 2 


XHMHA 


Usaen-koppecnonyent AH CCCP A. B. HAKOJIAEB u A. A. COPOKHHA 


| B3AHMHOE BJIM AHME PEJKO3EMEJIbHbIX 3JIEMEHTOB 
 TIPH SKCTPAKWMOHHOM H3BJIEVEHUM TPHBYTHJISOC®ATOM 


IIpH w3y4eHHH PaBHOBeCHBIX CHCTeM, OMMCHIBaIONUX SKCTPaKILMIO aAPHpoM 
‘YPaHHIHUTpatTa, OJHMM M3 Hac Obl ycTaHoBJeH adcdeKT CaMOBbICaMBaHHA 
(', ?), B YaCTHOCTH NoporoBoe yBeEMUeHHe SKCTPAKUMOHHOFO H3B/IeYeHHA C KOH- 
ueHtTpauuen. IIpu skcrpakuHu a30THOKHCJIbIX TOPHA HW aJIOMHHUA aMHJIOBbIM 
€MHPTOM ABHO OOHAapyxHJICH stpekT B3aMMHOFO BpICaMBaHHa (1), re TOT 
areHT, KOTOPHIM OObIYHO HasbiBaeTca BpicamuBaTesiem (Al(NOs)3), mpeHMylle- 
€TBCHHO BbICaIMBaeT H3 BOHOL cba- 
3bI, HO CaM BBICaJIMBaeTCA U3 opra- Ta6auua 1 
HHYeCKON (a3bl 9KCTParHpyeMbIM Be- 


miectBom (Th(NOs).). i Z 
o- ofepKa- 
OueHb OOJIbUIOH MHTepec mpey- a ee Hennene: [Kout,..son-| Sse 
<TaBJldeT H3yYeHHe B3aHMHOPO BJIM- MeHT 2:03 Me) Hue, % | HOH be ae 
. Q 
AHUA pH IKCTPakWHu peKoO3eMedb- pactBope ; ae 
HbIX 9JIEMCHTOB, TaK KaK OHH Bcerga saline 
BcTpeyaioTtca coBmectTHo. I[Ipocrelt- Nid vier. ie (se) | (42) 
IMM cuIyyaeM UHTepecylollero Hac 5 1d 172 | 0.8% 
ass ? 
addekTa ABJIAeTCA U3MeHEHHE M3BJIe- 5 14 eam Pe| 
ueHHA C COOCTBEHHOM KOHILCHTPalln- 20 10 18,0 | 6,0 
el. Blo U3y4eHO H3Me€HEHHe C KOH- = Sm ug. a7 (63) (114) 
UeHTpalluel H3BJIeYeHHA TPHOYyTHIo- » 35 1,3 24 
: 
carom (TB®) weoquma, camapua ge . aie ee 
HM UuTTepOuA; cpesla — a30THAA KUC- é Z 
nota (peakrusuas). [Ipamoe onpe- > ae: a Oy Mes! 
AeeHHe KUCJIOTHOCTH B OMlbITaX MO0Cc- B 58 2"4 8-7 
Je BBEJeHHA COJIeH peKO3CMeJIbHbIX 20 16 16,8 | 9,6 
QJIEMeHTOB aslo ee HOPMAaJIbHOCTb 
oxoo 12. Jianee Mbt ee 0603HadaeM IIpumMeuanue, SHavenua KonWeHTpa- 


_ HH, MIpHBeqeHHble B CKOOKax, falorca B % 
kon. HNO;. TB® Bo Bcex onbl- 4, ucxoqHO Bo_HO asp. Bennunusl Somee 


Tax Meped SKCTPakUMeH HacwlllaicH 100 % orseyaioT KOHUeHTpupoBaHMo B Opra- 
TOH 2Ke KMCJIOTOH. C WeubIO yMeHb-  Huueckoit dase. 

UWIeHHA HW3MeHeEHHA KOHWeHTpPallHu 

BOJHOFO pacTBOpa 9KCTPAaKIIWA BeaCb MPH COOTHOWIeHHH OObEMOB a3 
BowHad : opranuueckan = 3:1. Jina) aHamuruueckux Wesel MOJIb30BaJIHCb 
payMoakTHBHEIMH) MetKamu: Nd?4?, Sm?°?, Yb*7®, V%, Hot**, Jina wepua IV 
YMeCHbINeHHe US3BJIeUeCHHA C KOHIeHTpPallMeH OTMeyeHO ObIIO paHee (cm. (°)). 
O metoyuKe cM. mompobuee (°). 

V3 ra6. 1 aBcrByeT, YTO BMeCTO CaMOBDICAHBaHHA (YBeJIMYCHUA U3BJIere- 
HUA C KOHIeHTpallvell) 4u1d peKOZeMe/IbHLIX I/IEMCHTOB HaOJOfaeTCA OOpaTHb 
acbcbeKT, HMe€HHO eFO MbI peAwiaraeM Ha3BaTb CaMOBCaJIMBaHHeM. Mauro Bpica- 
sIMBartollero aidekTa WA p.3.9. CeEMOBaO ORUaTb B CBASH C HX SHATHTCJIbHO 
OOJIbUIMMM pawwycamu voHos (1,22—0,99 A) 10 cpaBHeHHi0 C TaKMMH IIpH3HaH- 
HBIMH BbICaMBatenamu, Kak Al‘**, Fe’: 4 Ap. (0,57; 0,67 A). O6bacHenHe 9¢p- 
cpekTa BCaIMBaHHA JOBOMbHO MpocTo — OrpaHWYeHHOCTh PacTBOpHMOCTH JER 
B opraHuyeckoli dbase. Uem Ooubule U3BIeYeHHe, TEM PaHblIle AOJKHA NPOAB- 
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JIAThCA 9TA OCOOeHHOCTS addbeKTa BCaJIMBaHUA, Kak yOeMTeJbHO BUAHO AIH 
utTtrepOus. Jina Nd u Sm nocTosAHcTBo H3BJIeYeHHA, HaMpOTUB, COXpaHAeTCA OT 
MHMKaTOpHOH KOHMeHTpalun Jo 5% HU, BepOATHO, HECKOJbKO Jlaslee; OHO OT- 
mMeyeHo pauHee (*). Yka3aHHOe pa3uMuHe HMeeT BaxkHOe MpakTHyecKoe 3Haye- 
HHe — OTIeCHHE UTTPHEBLIX PCKOSCMEJIBHBIX 3JICEMEHTOB JLOJ2KHO ObITb Oouee 
YAauHBIM IPH MaJIbIX KOHICHTpalMAX H yXy/WaTbcaA pH OOJbUIMX, Kora H3- 


BueveHve JJIA HHX CTAHOBHTCHA MOUTH OHHAKOBBIM C 1epHeBou rpynnon (axe 


IIpH OTCYTCTBHM B3aNMHOFO BJIMAHMA). 

Jia BHIACHeEHHA COOCTBEHHO B3aMMHOTO BJIMAHHA ObWIK NpeANPHHATHI DBE 
cepuu onpiros. Ileppan cepua ouKHAa Oba BbINCHHTb BIMAHMA KOHIWeCHTpa- 
IMM WePHeBbIX 3CM@JIb, B UACTHOCTH AMDuMa (nosyyeHne (°)), Ha UsBIeTeHHe Tpu- 
6yTHdocaToM HeOLuMa, CaMapus, HTTPHA, TObMUA HM UTTepOMA; cpeqa — 
"Ta Ke a30THAA KHCOTA; OTHOWMeHNe BOAHOM cbasbl K opraHuyeckol 3: 1. Uspae- 
YeHHE ONPeMeANOCb C MOMOILbIO pakHOaKTHBHbIX MeTOK (CM. BpIlle). CocTaB. 
MAMMA M0 CeKTPpaJIbHbIM JaHHBIM: 


Nd Pr Sm La Eu Gd Dy Er Yb Lu Vv 
55 17 Bal EG 0,72 0,7 <0), Ga OA 0,04 0,04 <0,1% 


IlomyueHHble pe3yJbTaTbI CBeeHbI B TAO. 2. 


Ta6auma 2 


Comepx. 
AuzuMa (% Nd, % Si, % ey NS Ho, % Yb, % 
9205) 
| 
(Qt 14,0 Se) 85,6 78,6 92,6 
% 14,0 39,0 83,9 HEC. 90,5 
4 14,0 34,1 81,2 76,9 86,7 
20 8,9 30,3 70,0 MOSZ 89,6 


* OTM WaHHble COBNaaloT C MMeIOIWNMMUCH B JMTepatype ("). 


Mutepecuo, uro 2—5% KoHUeHTpaluA JMAMMa He BJIMSeT BO BCeX CJly¥aAXx, 
a 20%—yMeHbllaeT u3BJIeueHHe HHMKATOPHbIX KOJIMYeCTB AIH BCeX B3ATHIX 
p.3.9., KpoMe utTepOug. [pu strom addexT nocieloBateJIbHO YMeHbIUWWaeTCA CT 
HeOMMMa K FOJIbMuIO. OTCYTCTBHE BIMAHHA Mil HTTEPOHA WH OTMeCUCHHOe YMeHb- 
menue addexta Avia Y u Ho HaBesio Ha MBICJIb, YTO ATTPHEBbIe 3eMJIM OyLyT 
BJIMATb CHJIbHee [Pyr Ha Apyra MH ocoGeHHO Ha WepveBple 3emH. C STO WeJbIO 
Oba IpeMMpHHATa BTOpaA CepHA OMBITOB C HTTPHeBLIM KOHILCHTPaTOM cule- 
Aytoulero coctTaBa (MO CleKTpaJIbHbIM JaHHBIM): 


Nd Pr Sm La Eu Gd Tb Dy Er Tu Lu V 


25 0.7 2,4 43 204 20 42 Bie 4,3 0,9 6,5  1,45%, 


Bpwio H3y4eHO eFO BJIMAHHe Ha U3BJIeUeHHe B TeX 2%K€ YCMOBUAX HU WIA Tex KE 
AKTHBHBIX ).3.9. (BBOJHJIMCb HX HHUKaTOpHbIe KosMYecTBa: Nd!4?, Sm?3, 
Yb!75, 91, Hol 86), 

Jlaxe 2% KOHIeHTpalluaA STON LOOaBKH BJIMAeCT OU€Hb 3AMeTHO BO BCeX CyLy- 
yaaX; YMCHbINeHHe H3BJIeueHHA, HalpwMep HeoluMa, Ooubuie vem AA 20% 
pacTBopa ero co6crBeHHol coun. Jlia 5% KOHWeHTpalluu y camapua usBule- 
yeHHe OKa3biBaeTCH NOYTH B 2 pasa MeHbite, vem AA 20% pacrBopa ero 
COJIH. 

Jia uTTepOu“sA MPH paBHbIX KOHLWeHTpalluax MOOaBKH UH COOCTBEHHOM COM M0- 
HMKeHHe H3BJIEYeHHA OJMHAKOBO. Tak Kak u3BJeueHHe Jaa Y, Ho u Yb Be- 
JIMKO, TO KOHUeHTPalHA BOAHOM (asbl Noce SKCTPaKIMH 3HaYHTeIbHO Malaer 
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NOBTOPHaA OllepalluaA ecTeCTBeEHHO JlaeT 3aMeTHOE YBeIHYeCHHe H3BJIeUeHHs 
B TAO. 3 WalOTCA TaKXKe BeJMUMHBI NOBTOPHOFO H3BeUeHHA). 

| 3akoHOMepHoe yMeHbuteHMe usBeyeHHa Y u Ho c KonueuTpatuel cBuje- 
eJIBCTBYeT, UTO H UX COOCTBEHHBIe COM LOOaBsAemMol Y @pakuHn JOJKHbI La- 
BaTb aHaJIOrMYHI sdd@ext. TakuM o6pa30M, OTMeYeHHOe BpIUe NOoBeleHue Yb 
PH PasJM4HbIX KOHMCHTPallusAX ETO COJIM MOYKHO CUNTATb THMMYHBIM H MIA Belt 
TTpHeBonH rpynnpl. 


earOnn mics 


CofepxaHue 
Foueus patos Nd, % Sm, % Y.% Ho, % Yb, % 
(% 920,). Sneed 
0 14 37 85,6 78,6 92,6 
2 8,7 33 65,4; 79,9 | 52; 70,5 | 77; 83 
5 td 18 45) 6: 67,0°|, 32 Sb08) | 5OTke T4y5 
20 3,0 3 23,7; 14,0] 149 —| 19,7; 29,0 


CyJIbHOe BJIMAHHeE HTTPHEBOTO KOHUeCHTpaTa yKa3bIBaeT Ha MeXaHH3M 9(p- 
(peKTa, OCOOe€HHO 3TO ACHO [WIA HEOMMMa HM CaMapHa C UX MaJIbIM H3BeVeHHemM— 
BbICaJIMBaHHe M3 OpraHHuecKOH a3. 

OueHb NoKa3aTesieH AIX MeXaHH3Ma B3aMMHOTO BJIMAHHA ONbIT H3BeGeHHA 
HHAMKATOPHOrO KOJIMYeCTBa TOJILMHA B UpucyTcTBuHO,2 Tr quAMMa u 1,0 r CeOz 
B10 Ma pactBopa. I]puH nepBow akcrpakunH B TB® nepemno oxon0 75%. 
Ce [V* u u3gpieyeHHe roubMua Opli0 40—68,8%, a npu Bropow uM TpeTbel 9K- 
cTpakiHu, yxe 6e3 JelicrBaun Ce lV, 81 u 83,6%. Ilocnequue BemuunHl 61n3- 
KM K TEM, KOTOpble Ob MOyYeHbI Lia ofHoro 2% pacTBopa AHAHMa. 

B 9TOM xe adekTe JIexKHT MPHYHHA OAMHAaKOBOrO UBsBseueHHA Ce IV us. 
pacTBOpOB 4NCTOH COMM BCeH CMecH p.3.9. (7); HM 2%Ke ONpeleAeTCA BbICOKOe 
KauyecTBO 39KcTpakTa Ce lV,B YacTHOCTH OTCYTCTBHe H3BJIeYeHHA Tpaseoquma 
ylaxke B HHMKaTOpHbIX KOJIMYecTBax (*). 

Tlomumo Hay4Horo HHTepeca HaOsIOfaemble PakTbl HMCIOT H pakTHyecKoe 
3HaueHHe: 

1. Pacuer u3BeueHHA JIA CYMMbI p.3.9. 10 Kpacn OTACJIbHbIX IJIEMCHTOB He 
6yeT OTBeYaTb (haKTaM H3-3a BbICAIMBalOUlero S*pPeKTa, T. €. H3-3a B3AHMHOTO: 
BIIMAHHA. ITHM OCObACHACTCA OTMeYaeMOe B PAe cTaTeH HeCOOTBeETCTBHE pac- 
yeta 0 K pacn HW (bakTHYeCKOrO H3BIeueHHA (°*). 

2. Pasyenenve p.3.9. IPH MaJIbIX KOHWeCHTPalUAX JOJKHO MpOTeKaTb Jierue, 
yeM Tipu BEICOKHX. M3 Bcero NpHBeweHHOrO MaTepHalla CcJleyeT, YTO BHaYasie 
HY2KHO BBIJeJIHTb HTTPHEBbIC PeAKOSEMEJIbHbIC BJICMCHTbI KaK CHJIbHO BJIMA- 
joule. STO acT UX KOHI[CHTPAT; IA OCTABLINXCA B OMHOH chase WepHeBbIX 3e- 
MeJIb H3Be4ueHHe OyseT OM3KO K TeopeTHY¥eckoMy Jo 5% uw axe Ooubulelt ux 
KOHIeHTpallnn. 

3. JlouucTKy KOHIeHTpaTOB WepveBbIX 3JIeEMeHTOB CJekyerT BeCTH NpH OOJIb- 
IWMX KOHIeHTpalluax BOLHOH cba3bl H MawbIxX OObemax Tb®. HMapaeuenne 
IlepHeBbIX 3eMeIb OyeT MMHMMAIbHO, a OTJeseHHe MTTPHeBbIX — OUCH 
3HAaUMTeJIbHO. 

4, Jlna urrepOua u JOTelHA CJieyeT MPW3HaTb MaKCHMaJIbHOe BJIMAHHe 
Ha u3BuleueHHe Apyrux p.3.9. Jd STHX 9JIEMEHTOB, BHAMMO, MaKCHMaJIbHa TIpou- 
HOCTb coubBaToB c TB® (npospseHHe saHTaHMHOrO Cx*KaTHs). 

5. Okcrpakuua wepuax IV rpu6ytusmdociatom faeT XopowiMi Mpokykr 
BCJICNCTBHe BbLICaIMBaHHA epvem IV Bcex Apyrx p.3.9. 43 OpraHHyecKOu (pasbi. 
B 9ToM Ke JEKHT NpHunHa OfMHaKoBoro usBeyeHHA Ce IV us pacTBopa OAHOK 


ero COJIM H CMeCH ).3.9. 


* T. e. nepuit IV mor gelicrBoBaTb TOKO Yepes OpraHHyeckylo (pasy. 
343; 


6. H3 TB® pBosmoxHO BbIMbIBaHHe p.3.9. MOCJIeMOBaTeJIbHO, TaK 2K KaK 39TO 
c4eaHo BukkepH Ja BOJHBIX pacTBOpoB c TpHOoHOM B (°). I]pu stom mpompiB- 
Ka Jlaxke 5% KOHIeCHTPpaTOM HTTPHeBbIX 3eMeJIb HIM Ce IV Jou«KHAa OCBOOOAUTS 
aKkcTpakT oT La, Ce III, Pr, Nd u oruacru Sm. 


MucrutyT HeopraHuueckor XHMUU TocrymH10 
Cu6upckoro oryeneHHa 11 VII 1959 
Axagemuu HaykK CCCP 
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Joxnays Akagemuun nayrx CCCP 
1959. Tom 129, Ne 2 


XHMH A 


T. H. COPKMHA, MH. HW. 3APEL.KAS u XH. B. TOPrOB 


1-8-AWETOKCHB HH NUI-6- METOKCH-3,4-7HPAQPOHA®TAJINH — 
HOBbIM BHLMKJIMYECKHM JWEH JIA CHHTE3A CTEPOMHbIX 
CUCTEM 


- 


(IITpedcmaeaeno akademukom B. A. Kasanckum 6 VII 1959) 


B page paOot Kak Hale Ja6opatopunu ('), Tak u Apyrux ucceqoBaTeneH 
*) OblvIO MOKa3aHO, 4YTO MpH KOHJeHcaun 1,2-qu3amelleHHBIX OyTaqHeHoB c 
1ECHMMETPHUHbIMH JMeEHO@UJIaMH MOJyYalOTCA MCKJIOUMTeIbHO WIM MpeHMylile- 
TBEHHO TaK Ha3bIBaeMble PAROBbIe H30Meppbl THNAa (I), a He Tuna (II). 


,, H,c 9 
+ | ee 
ease: Genes 
O = \ 
fs a 


My 

TakHM OOpa30M IlyTb J[HCHOBOM KOHJeHCallHH B MpHMeHeHHM K CHHTe3y 
‘TEePOMHBIX CHCTEM IIPHBOMHT JIMUIb K COCAHHEHHAM C (PYHKIMOHAJIbHBIMH 3a- 
MECTHTCJIAMH B MOJIO*KeHHH 15, a He 17, kak y MpHposHbIXx BellecTB. Jina u3Me- 
1@HHA CTPyKTYPHOM HampaBJIeHHOCTH JHeHOBOrO CHHTe3a HeOOXOAHMO, OUe- 
3H[HO, BBeCTH B NoJOweHHe 4 AHeEHOBOM CHCTeMbI KaKOH-JIHOO 2JIeEKTPOOTpHla- 
reJIbHbIM 3amMecTuTeb. JleicrBuTeibHO, BuynTepHuy (°) HeqaBHO MoKa3aJl, 4TO 
|-B-arerokcuBunuu- Al-1uKsorexcen (III) ¢ akpumosolt KucOTOH JaeT OuLMK- 
muyueckyro KucuoTy (IV), MpHHaqexaulyio K coequHeHuaM Tuna (II) 

OAc OAc 
| 


é OOH 


COOH 
+ ( — 


a) (Iv) 


B uacroamlel paSore HaM yJaJlocb NOuJYYMTbh OUMMKIMYeCKMH AMeH THA 
(III), Menno  1-f-ameroxcuBunua-6-meToKcu-3,4-qurugponaptaimn (V), H 
[IPHMeHHTb ero JIA CHHTe3a CTePOHAHBIX cHcTeM. HcxofHbIM MpOAyKTOM CJly- 
KU WOcTyMHblit 6-mMerokcuTerpaion (VI), KOTOPbIH paAXOM peaKIHH, ONMCaH- 
HbIX paHee Jia amMcaTH4eckux KeTOHOB (*) Obl MpeppalileH B 6-metrokcu-1- 
reTpasHMenauetaibgeruy (VII): 


O C=COG,H, 
OH 
CyHs0C=CMgBr Hy 
— ——— 
Pd/PbLO; 
CH, lsh 
(VD (VIN) 
CH=CHOC,Hs5 CHCHO 


H 
Gey ™ 
oe cryro 
CH, CH,O 
(IX) 


(VID) 


8 3axas 2242 


[pomexytouHpe alleruieHoBspiii (VIII) u BuHuakapOnHos (1X) He BbIqeA- 
JIMCb B YMCTOM Bue. OOuM BHIXO KpHcTasMYecKOroO asbseruya (VII) Docru- 
raet 60%. 

IIpu narpepanun abgeruga (VII) c u3z0nponeHusaletatom oOpas3yertca 
|-B-alleTOKCHBUHHJI-6-MeToKcH-3,4-2urHgpoHadtaiHH (V), ABJIAIOWMHCA alleTa- 
TOM €HOJIbBHOH COpMbI MCXOAHOrO aJiblerufa. STOT AHeH OKa3aJICA UpeSBLIVaHHO 
HeyCTCHUMBbIM, pH NeperoHKe B BaKyyMe OCMOJIAJICA, H NOSTOMY BBOLMJICA 
B peakIHI0 Oe3 JabHeHWweh OUMCTKH. CilelyeT 3aMeTHTb, YTO pyre MeTOJBI 
MOJYYCHHA CHOJIOB, HMCHHO HarpeBaHne aibferuga (VII) c yKcycHbim aHruy- 
PpHAOM B MpucyTCTBHH NHpHAnHa (HH alleTaTa HaTpHa) H B3aHMOJehcTBHeE 
C Ke€TCHOM He JlaJIH KesaeMbIX Pe3yJIbTAaTOB. 

J{veu (V) pearupyet C MaJIeHHOBbIM aHTHAPHAOM HW XHHOHOM yxKe IIpH OOBIY- 
HOH Temnepatype, Japan alayKTpl (X) u (XI) c Beixogamu 47 u 40%, coorBeT- 
cTBeHHO. I]pu ruqpuHpoBaHnu afaykta (XI) B npucytcrBuu KaTanH3atopa JInHy- 
Japa (°) (Namaqua Ha yrvieKHCIOM CBHHUe) Nosmyuaetca AuruApocoequHenHe 


(X11) 
OAe 
CHCHO f ce 
(e) 
CH ==C(CH,)OAc ) 
Ht 20° 
CH, CH,O CH, 
(Vv) 


(VII) 
“£S 


y 


z. 
oAcO AT 7 OAcO 
i H 
Pd/PbCO, 
ARH O 
CH,O CH, 


(XI) (X11) 


IIpoctpacTBeHHad KOH®urypalua afyKtos (X), (XI) wu (XII) npuuata 
Ha OCHOLaHMH MpMHUMNOB COXpaHeHHA KOHUrypalun JueHa HU Anenchuaa, 
C O2HOH CTOPOHbI, H NPHHUMNa KYMYJAUMH ABOUHbIX CBASeH, C Apyroi, Mu OTBe- 
4a€T MHOPOUHCJICHHbIM IpHMepaM. 

Tak, Anpgep nokasau (°), YrO Np KOHAeHCalMH Supa MyKOHOBOM KHCOTBI 
C Ma@JICHHOBBIM AHTHAPHAOM NOJlyyaeTcA TObKO WHc-ayKtT (XIII) 


COOCH, 
va 
COOCH, 
OAc OH 
Va : OH 
pel tom C) oH 
4 
Ac OH 
(XIV) 


Kpuru u Bexep (’) konyencanuen | ,4-qnayeroxcu6ytaquua-1,3 c BHHuNeH- 
KapOOHaTOM CHHTe3HpOBadM a-KOHAypuT (XIV), wuc-KoHdurypauua KoTOporo 
Oblvla JOKa3aHa paHbllle. 

Hamu TakxKe OcyllecTBIeHa KOHJeHcalMaA QHeHa (V) c 2,4-qumetuan- A2- 
WHKJONCHTCHAHOHOM-1,5. Ota peakitua yxe TpeOyeT HarpeBaHns (B GeH3oue), 
MpHyem oOpasyloululica ¢ BbIXOLOM 35% amyKT (XV) He cofepxKUT alleToKcH- 
rpynnpi. 
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Ilo-BuyquMOMy, HMeeT MECTO 9JIHMHHMPOBaHHe 34i€MeCHTOB YKCYCHOM KHCJIO- 
1 OT NPOMEXKyTOYHO COpasykKilerocA alleTOKCKAMKeTOHa (XVI) 


OAc 


OAc 
) CH, CH, 
Ch, 
+ O =CH3COOH 
. CH, CHy 
CHC | CH, CH,0 
[v) CH 


(xvi) av) 
8 

TpoeHve ZuKeTOHa (XV) OyJeT peAMeTOM JabHeliWero HcCeqOBaHHA, XOTA 

e3yJIbTaTbl, NONyueHHEe BuntepHuliem (*) c Auexnom (III), ropopat B nomb3sy 

DHBeJeHHOH CopMyVIbI. 


QKCNeCPHMECHTANTbHAA YACTH 


Tlonyuenne f. 6-metTokcu-1l-TeTpantuqkenanetaabp 
eruja (VII). K pacrsopy stuimarnukOpomuza, nowyyeHHoro u3 | PF mar- 
ua, 4,4 r Opomuctoro stHla MW 30 Mi ac. scbupa, MpHHH Np nepemewnBa- 
nu 2,85 r cpexkeneperHaHHoro 9TOKCHaLleTHeHa (*) B 6 Ma a6c. adupa. Ilo 
KOHYaHHH JcCaBJIeHHA STOKCMAalleTUJIeHa PeaKUMOHHYIO Maccy HarpeBann npu 
5° Jo npekpallleHusa BbIeeHHA 9TaHa (15 MuH.), OxNaquaN Jo 0° vu npvOaBuaH 
TOKe a30Ta pacTEOop 5 Tr 6-mMeTOKCHTeTpasoHa B 25 Mi a6c. 6eH30a. Cmecb 
epemMelMBaIH Nouaca NpH KOMHATHOH Temnepatype, 15 muH. npH 35°, ox- 
aka JIblOM HW pa3varasiW OXJaKEHHbIM pacTBopoM 1,6 r xmopucToro am- 
ioHHA B 100 Mi Bofbl. OpranMueckhi COM OTAeNHIN, BOAHBIN TPH KAbI SKCTpa- 
VpOBaH ScdHpOM, H CObeEAHHEHHBIC BLITAKKH CyWINIH notawom. Tlocae or- 
OHKH pacTBOpHTeeH B CcNaOOM BakyyMe NowyyeHo 5,5 r |-3TOKCHSTHHMJTET- 
anona-1 (VIII), KoToppiH 6e3 OunCTKH NosBepranH rHApHpoBaHHw. 

5,5 Tf yNOMAHYTOrO Bbile KapOuHnosla B 25 MJ Cyxoro STHJaleTaTa rHApupo- 
aJiW B mpucytcTBHH 1,2 r katanusatopa JInHgAapa (°) w 0,5 Ma XHHOMHA. 
a 15 vac. nornoTunccb 525 ma Bogopona (746 mM, 18°) npotus 505 ma no Teo- 
WM, H THApupoBaHHe MpakTHYecKH OcTaHOBHNOCh. Katanu3aTop oTdunbTpo- 
aw, K (usbTpaty AoGapunu 5 ma 3% HeSO,, 4 cMecb BcTpAXHBaH 45 MHH. 
)prannyeckuh coh npompiiu 10 mi 5% pacTBopa OukapOonata HaTpHA H Cy- 
IMJIM CepHOKHCIbIM MarHHem. Iloce OTTOHKH Sc:pupa TBepAbIM OCTaTOK KpHcTasJ- 
(M30BaJ1M W3 STHMJalleTata uM nonyuuaH 3,4 r (60%, cuuTan Ha 6-mMeTOKCHTeTpa- 
OH) 6-metoKcu-1-TeTpanufeHaveTaibserufa (VII) B Bue CBeTMO-xKeNTbIX KPH- 
TaOB CT. MI. 89—90°, Amaxe (B renTaHe) 239, 245 my (Ig ¢ 3,99; 3,91). 


| Hatineno %: C 76,9; 76,8; H 6,9; 7,05 
| CygHy,Og. Bpiucneno %: C 77,2; ile) 
 2,4-TIunntpcdienusruypa3oH, TOHKHe KPHCTaJJIbl BUIMHEBOro WBeTa C T. MM. 
14°, Amaxe (B rentaHe) 398 mu. 

| Hafineno %: C 59,5; 59,7; H 4,5; 4,8 

| CipHigO5N4. Buruncneno %: C 59,7; lal ACW 


Wa ilonyueune -B-amleTOKCHBHHHs-3,4-2HTULpoHad- 

amuua (V). Cmecb 1 r anbgeruga (VII), 5 Fr n30nponenunaletata u KpH- 
TaJIMUK N-TOMyOMCyAboKucoTH! HarpeBasH 10 Muy. npH 120°, npnyem oror- 
aylocb OKONO | Ma cMecH alleroHa H w30nponennaueTata. OxsaKeHHy!O 
MeCb HeliTpau30BasIM B36aITbIBAHHeM C 5 MJ HaCbILeHHOrO pacTBopa OuKap- 
OHaTa HaTPUA, SKCTParHpoBadH SCPUPOM HM CYWIMIH CePHOKHCJIbIM HaTpHeM. 
ocJlé OTTOHKH Scupa HM H30Mponenuauetata npu 30 MM novwyyexo 1,1 r Heoun- 
eHHOoro Kena (V), KOTOpbIii 6e3 AabHeWeH OUMCTKH MPMMeHAJICA LA WHeHO- 
OH KOBJeHCaLlMH. 

Konmeuncanua AueuHa (V) Cc MATMCHHOBHM AHIrHApe 
om. K pacrsopy 1,1 r HeounmeHHoro Avena (V) B 8 Ma aOc. 6eH30Na B ToKe 
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a3oTa mpHOaBHin | r MasieHHoBoro aHrHufpHya, MpHyem HaOJOJalOCb HeOOJIb- 
iloe pasorpeBaHe, u cMecb ocTraBHuiH Ha HoUb. [locate OTTOHKH pacTBopHTeJA 
M KpHcTasIM3alH OcTaTKa u3 TOMyoua Mouy4eHo 0,71 Tr (47%, cuutaa Ha VII) 
aHrupua 7-Metoxcu-3a -aietokcu- A4, 5, ’,'8-rexcarufpodpenautpen- la, 20-2 
KapOoHOBOH KuHCoTHE (X) B Bue OesbIX KPHCTaJIJIOB C T. MI. 127—128°; 
Auaxe (B CMpTe) 222; 271,5 mp. 


Hangeno %: C 66,85; 66,9; H 5,25; Dy 
CyoHigO5. Buruucneno %: C 66,7; H 5,20. , 


KoHweucauua Rueua (V) c 6€H30XHHOHOM. K pactsopy 
1,1 r HeounmeHHoro AueHa (V) B 8 MI GeH30/1a NpHOaBHJIM B TOKe a30Ta 0,3 1 
CBe2KeBO3OrHaHHOrO XHHOHA, MpHyeM HaGvIOJalOcb HeOOJIblWoe pasorpeBaHHe. 
Uepes 30 MHH. cmecb 3aKpuctasM30Balacb. Iloce KpucTaM3allun U3 Cas 
30a momyyeno 0,7 r (40%, cunraa Ha VII) anerara 3-meroxcu- A?,®,°,®, 8, 
148-18-nop-J]-romo-scrpanentaeHos-12a-quona-15,17 (XI) , B Bune CBeTJIO: 
XKEITLIX KPHCTaIOB (pH XpaHeHHH TeMHelOT) C T. TI. 93°, Amaxe (B CIMpTE, 
269; 277,5 mp (Ige 4,18; 4,18). 


Hauneno 0G: CG 71,3: °74,35 be 550395365 
CozHo 905. BrruucueHo %: C 71,6; Fao wie 


Tuagpupopauue agayxKra (XI). 150 mr agqyxta (XI) B10 M) 
9TuJaleTaTa THuApupoBastH B mpuHcytcrBuu 100 mr KaTawu3aTopa JIMHgsapa 
3a 1 yac normoruoch 18 Ma Bosopoxa nporus 15 Ma m0 Teopuu (733 MM, 17°) 
Katau3aTop OT(HJIbTpOBaJIH, PaCTBOPHTeb OTOrHaNH WH Moce KpHCTaIusa 
UHH u3 GeH307a nNoyunmH 100 mr auerata 3-meroxcu- A?,?,°,°-14B-18-Hop-JT 
romo-actpaterpaeHou- | 2a-qnona-15,17 (XII) ec 7. na. 101—102°, Amaze (B CUE Pp 
te) 268,5 mu (Ige 4,25). 


Hanneno Oe C7414: 70:85 WH 650595,9 
CoiH2205. Baruncneno %: C 71,2; H 6,2. 


CmemiaHHas mpo6a quKeroua (XII) c ucxoqubiM adyxKtomM (XI) naapusac 
mpu 95%. 

Kouqeucanun Auena (V) c 2,4n2umetTua-A*nuKI0 
me HTe€HAuHOHOM-1,5. PacrBop 4,65 r HeouMeHHoro QHeHa (V) u 1,9 
2,4-qumerus- A?-yuKoneHTenquoHna-1,5 B 15 Ma a6c. 6eH30/1a KHMATHMU B TOK 
a3oTa 4 yac. PacrBoputeb OTOrHasH, K OcTaTKy WoOaBuH 10 Mi acupa u OT 
(PHJIbTPOBaIM BbINABLIMe MeIKMe KpucTabl. Tlomygeno 1,9 r angyxta (XII 
ct. mu. 181—182°. M3 marounoro pacrsopa BplemeHo emte 0,55 r BemkecTBa c Ta 
KOH 2Ke TeMMepaTypoH mMulaBeHud. OdulMa BEIxXoq alyKTa coctaBaser 2,45 
(35%, cuutaa wa VII). Uucroe coequnenne uMeer T. m1. ,183—184° (v3 cnupta) 
Amaxe (B cupTte) 244, 299 mu (lg ¢ 4,60; 4 11) 


Harjeno 963 6@ 1756; 77,00 NGOs DONO 
CogH2003. BrruucuieHo %: C 77,9; H 6,5 


yU- 


Mucrutyr opranuueckoit xHmMuu Tlocrynuao 
um. H. J{. 3enuuckoro 3 VII 1959 
Axayemuu HaykK CCCP 


UMTHPOBAHHAS JIATEPATYPA 


1YW.H. Ha3sapos,H.B. Topros, Mss. AH CCCP, OHX, 1953, 901: H. H. A 
3apos, JI. WY. UlImouunua, MW. B. Topros, tam me, 1958, 1074. 2 K. Alde 
W. Fogt, Ann., 564, 120 (1949). *=F. Winternitz,C. Balmossiere Be 
Soc. chim. France, 1958, 669. 4 A.E. ®aspopcKkuid, M.-H. Ilyxuua, KOX, 1 
394 (1945); M. H. Why kuna, WW. A. Py6uoBs, KOX, 18, 1645 (1948): J. F. Aren 
D. A. van Dorp, Rec. trav. chim., 67, 973 (1948). ® H. Lindlar, Helv. chit 
acta, 35, 446 (1952). ® K. Alder, H. Vagt, Ann., 571, 153 (1951). 7 RovCme 
gee,P. Becher, Chem. Ber 90,2516 (1957)0) 6* MSH. Heats pron ene Kpa 
Has, B. Tl. Bunorpagos, KOX, 28, 460 (1958). 
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Jlokxizann Akanemun Hayk CCCP 
1959. Tom 129, Ne 2 


XHMHA 
Axayemuk M. M. LWEMAKMWH u B. K. AHTOHOB 


1OBbIM METOJ, CHHTE3A «-3AMEHIEHHbIX a-AIMJIAMMHOK MCJIOT 


Hcceqopanus, npoBeeHHbIe HAMM 3a MocueLHMe ross (1), MOsBOMIH pa3- 
aOOTATh CCWIHH MeTOX BBeeHHA 3aMeECTHTEeel B A-NOMOKeHHE O.-allHaMHHO- 
<UcNOT. Bpiwio ycTaHOBJIeHO, YTO OKCaSOJIOHbI, MOsyyaemble u3 a-allMlaMHHo- 
<HCNOT, JierKO radOHAUpytoTcs C OOpasoBaHvem 4-raOUOKCa30JIOHOB, KOTOpBIe 
IpH evcTBHH BOI, CNMPTOB, MepKanTaHOB HH aMHHOB MpesBpalllaiorca B 
OOTBETCTBYICIMe O-3aMEWeHHbIe G-allMJIAMHHOKUCIOTHI. SHauNTeIbHaA NOL- 
3HXKHOCTb ATOMA BOROPOa B NOMORKeHUHU 4 OKCA3ZOJIOHOB NO3BOMHAa NpesNoo- 
KUTb, UTO BBEJeHHe 3aMECTHTEJIEH B STH COCMMHEHHA MOXKET ObITb OCYIMMECTBJIEHO 
ie TOJIbKO yepe3s 4-ranoHyonpousBoyupe. Tak, npelcTaBlasacb BeEpOATHOM BO3- 
AOXKHOCTb All€TOKCHJIMpOBaHHA OKCa3o0/iI0HOB Pb(OAc), c nocmezyroulel 3ame- 
ioH alleTOKCHrpynnbl Ha Apyrve 3aMeCTHTeIH HW OJHOBPe€MCHHBIM PaCKPbITHeM 
\KCA3OJIOHOBOTO KOJIbIa. 


eCLICO AcOCH — CO 
yo P(OAOs ,, yo p Me 
Ne C— Ph Ne C—=sPh 
(1) (11) XCHCOY (Illa): X = Y="OH 
(1116). X = Y= OCH,Ph 
NHCOPh (Ills) : X = Y= NHCHPh 
(II) (llr): X =OH; Y=OPh 
paicOpeh prods, ACOCHCCOPh | 
4 | res 
NHCOPh “ NHCOPh 


(IV) (V) 


JlelicTBuTeIbHO,OKa3aJICCb, UTO Y2Ke IPH KHNAYEHHH B TeyeHHe DO MHH. pac- 
rBopa 2-cbeHusicKcasouioHa-5 (1) B GesBoqHOM CgHg C 9KBUMOJeKYJIAPHbIM KO- 
muyuectBom Pb(OAc)s cOpasyetca 4-aueToKcu-2-qeHHsOKcas00H-5 (II), KoTO- 
bi (6€3 BbIeeEHHA) MCXKET ObITh NpeBpallleH mpH AJelicrBun HeO, PhCH2OH 
coflepxxamero KCl) uu PhCH2NHe2 (Bo Bcex cnyyasx nepememmBaHne |—2 uac. 
IpH 25°) B COOTBETCTBYICLIHe MPOW3BOAHbIe G-3aMeLCHHbIX THINIMYPOBbIx 
cucnoT (IIIa), (J116) u (Ills). Oru coequnenus, noyyeHHble C BbhIxXOJaMH 
5—30%, ObwIM HIeCHTHYHEI BECILeCTBaM, CHHTeC3HPpOBaHHbIM paHee (') 43 
-rasIOH-2-cbeHHJIOKCa300HA-5. 

Tlonpsyscb HalieHHbIM HaMH MeTOJOM, yfaeTCA BBecTH alleTOKCHrpyliny He 
OJIbKO B OKCa3010H (1), HO H B MeTHseHOBylo rpynny cbeHuOBOrO a*pupa run- 
lypoBoh Kucno0THI (1V), YTO NO3BONAET U3OEraTb CTaLHH a3/laKTOHM3alWH HCXOL- 
(bIX G-allWsamMuHoKucsoT. [Ip KunayeHuu B TeyeHHe 6 yac. pacTBopa (IV) 
; 6e3BOAHOM TONyOse C AByKPaTHHIM us6bITKOM Pbh(OAc)a Obit BpiereH (noca1e 
XNAKIEHHA MpPCPWIbTPCRaHHOTO PpacTBOpa) KPHcTaWIMYecKHH CeHHJOBbIH 
(up a-alleTOKcurunny porch KucsoTHI (V) C BEIXOJOM 65%. Crpoenne aToro aipu- 
a ObIIO MOKA38aHO eFO CPpaBHeHHeM C OOPaSOM, MOJYYCHHBIM alleTHJIMpOBaHHeM 
KunsaueHne 5 MHH. C u36bITKOM AceO (?)) deHHOBOrO s*upa G-OKCHIHIINy pOBOH 
vicnots (IIIr) (2). pu xunavennn aneroxcuspupa (V)B BOHOM AMoKCaHe 
30) MH.) MpOuCXOAHNT sameleHue alleTOKCHIpylNbl Ha OKCHrpynny H C BbIXOOM 
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80% o6pasyerca oxcuadup (IIIr). BomucaHuplx Bplllle yCOBHAX TipeBpalleHHA 
(11) B (1116) u (IIIB) stu gBa nocmeqHMe COeMMHEHHA MOMyYaOTCA Take MH U3 
(V) c BbIxoZamu coorBercTBeHHO 60 u 80%. CrefmyeT 3aMeTHTb, YTO JIeEPKOCTb 
SaMeleHHA alleTOKCHrpynnpl B coeqMuHeHHAX (II) u (V) aHanorM4Ha noBeeHHIO 
AKTHBUPOBaHHbIX 9@upos (°) H Opa paHee OTMeYeHa Ha MpHMepe 4-ramOnAMe- 
THJI-4-alleTOKCHOKCa30J1IOHOB  (*4). 

Tlonbirkv BBecTH alleroKcurpynny Jelicrsuem Pb(OAc)4 Ha eHuJoBbIe S0pH- 
pur N-@ranoun- u N-Kap6o6eH30KcHriMlnHa OKa3sanucb Oe3sycnelHbIMH. OTO, 
BePOATHO, CBAZAHO C HeCNOCOGHOCTbIO TaKOFO pOfla cOeMHHEHHH K TayTOMepHH 
—NH—C(:0)— 2 —N=C(OH)—u 1a3nakTOHH3allHH, MOBbIMWAaIOUMX peakIH- 
OHHY!O CMOCOOHOCTh G-MeTHJI€HOBOH rpynnpl. 


VuctutyT 6votormueckoH H MeHIMHCKOH XHMHH Tloctyn#sto 
AkayleMHH MeAMUHHCKHX HayK CCCP 28 VII 1959 


UWHMTHPOBAHHAA JIUTEPATYPA 


1M.M.-Chemiakine, E.S. Tchamanetal., Bull. Soc. Chim: France; 1959, 
530. 2 F. Weiss, Zs. physiol. Chem., 20, 407 (1895). *R.Schwyzer, B. Ise-’ 
lin, M: Feurer, Helv. Chim. Acta, 38, 69 (1955. 40. B. KuabgumesBa,! 
M. T. Jiwnspxkosa, HM. JI. Kuyaauu, Usp. AH CCCP, OXH, 1955, 271. 
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Jlokxaynn Ankaygemun nwayr CCCP 
1959. Tom 129, Ns 2 


XHMHA 


Yaen-koppecnonzent AH CCCP H. HW. WIYHMKHH u T. HW. HAPBILIKMHA 


AEH APOTEHW3AUNSA N ATHY JIEHHBIX WAKJIAHOB 
HA TJIATHHOBOM KATAJIH3ATOPE 


Kak H3BeCTHO, Ip H3y4eHHH MpeBpallleHHli MATH- HM WIeCTHYICHHbIX WHKJa- 
OB Ha KaTaJIH3aTopax, cosep2xKaljHx Metasbt VII] rpynnpt nepHogquyeckot cu- 
TeMbI, B UaCTHOCTH Ha MlaTHHe, OblIO yCTAHOBJICHO HX Pe3KOe Pa3/MUHe B OT- 
OWIeCHHH K peak JeruapuHpoBaHus. B To BpeMA Kak WIeCTHUJICHHbIe WMKJIaHbI 
aqko eruspupytotca npn 300° uw OObIKHOBeHHOM JlaBJIeHHM B MpucyTcTBHH 
NaTHHOBOFO HJM NMaJlJlaqWeBoro KaTa/IM3aTOPOB B COOTBETCTBYIOULHe apomMaTH- 
eCKHe yrIeBOLOpOAb, WHKJIONeHTaH H ero FOMOJIOrH, Kak MoKa3a SenMHcKH 
), B 9THX YCNOBHAX He OOHAPy2KHBAIOT CNOCOGHOCTH K peakIHH Jerusqpuposa- 
ua. Tlo3qHee Obvio HaleHO, YTO B MPOTHBONMOJIOXKHOCTh LWeCTHYICHHbIM ILMK- 
aHaM MeHTaMeTHJICHOBbIe YIvIeBOLOpOAbl NPM TeMMepaTypax, HeCKOJIbKO mMpe- 
pilualoulux 300°, Ha mlaTHHe B aTMocdepe BOAOpOda MerKO pa3MblKaloT WHKJI 
o6pa30BaHvem yrsieBosqopoxos audatTHyeckoro pala (7). OnHako MbI NOWa- 
AIM, UTO ITHMM HCCEMOBAHHAMH elie HE HCKIOUaaCb BO3MOXKHOCTb OCYIIe- 
TBICHHA peakUMH JlerHAporeHv3aHH MeHTaMeTHJICHOBOrO WHKJa B Apyrux 
CJIOBHAX. 

PesyJibTaTbI HacToAueH padOoThl NOKa3bIBaloT, YTO MPH OoJlee BLICOKOH TeM- 
epaType H MOHWKeHHOM JaBJICHHH 9TH yruleBOsOpOAb MosBepratoTca Aeruypo- 
SHu3alMH. Tak, mp Temnepatypax nopsgKa 550—600° uw qaBeHuH, yMeHb- 
IeHHOM 0 20 mn pr. cr., Ha Pt-yrae ueT AerHAPpMpoBaHHe NATHYWICHHbIX WHK- 
AaHOB C OOpa30BaHHeM COOTBETCTBYIOWIMX WMKJICHOB HW WAKJOMeHTaHeHoB; 
pH STOM T1yOHHa NpeBpalleHua B NocMegqHHe Aocturaet 9—17%. TlockombKy 
ATHWJICHHAA CTPYKTYpa WHKaHOB He COOTBeTCTBYeT CeKCTeTHOH MOJeIH ak- 
ABHbIX LWeHTPOB MJaTMHOBOrO KaTa/M3aTOpa, MOAKHO Mpeknoarath, YTO Aeruy- 
UPOBaHHe 3STHX yreBOMOPOAOB Ha MlaTHHe, TaK Ke KAK HM Ha OKUCHbIX KaTa- 
u3aTopax, mpoTekaeT mo peOepHoMy MexaHu3my. Hexkoropnim nosTBepxKye- 
HEM TAKOrO MpeANOJOKeHHNA CJYKUT YCTAHOBJICHHbIA HAMM *akT JeruApupo- 
AHHA A-MeHTava B MpucytcTBuu 5%-ro Pt-yraa mp 600° nox yMeHbuIeHHDIM 
aBleHHeM. B 3THX yC/IOBHAX A-IleHTaH MpeBpalilaeTcH B MeHTeHbI C BbIXOJOM 
ocIeMHHX Jo 20%, 

TIpeqnomoxkenue 0 peOepHOM MeXaHH3Me peakUMA ervAporenu3allHH WHK- 
oOneHTaHa corlacyeTca TakxKe C TeM (aKTOM, 4YTO B MpOAykTax peaKWHH ero 
bIJI HaiifeH, MOMHMO WMKsJoneHTaqueHa, WuksOnenteH. IIo Bcelt BepoxTHOcTH, 
SrHAPHPOBaHHe MeHTaMeTHJeHOBbIX yreBOROpofoB MpoTeKaeT MO CTyNeHsAM, 
MMCHHO: CHauasa UMeeT MeCTO WerHApHpoBaHHe AO COOTBETCTBYIOUIMX WMKJIe- 
9B, a MOCMeAHHe OTIeNAIOT BOMOPOA c OOpas0BaHHeM WHKJIONeHTAaMeHoB: 


Ope otond paae r 


ha 


Takum o6pa30M, HaMM BMepBble MOKasaHO, YTO MWIaTHHUPOBAHHbIlt yrOuib B 
MpeMeCHHBIX YCJOBHAX OGMaaeT CMOCOOHOCTHIO NPOBOANTh peakI{MIo Meru - 
OreHH3allH ILMKIOMeHTaHa HM eFO FOMOJIOrOB B COOTBETCTBYIOWLMe IWMKJIONeH- 
HbI H UWMKJIONeHTAaQHeHbl. 
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QIKCNe€PpHMeHTAALHAA Ugaie web 


[luxoneutan (rT. Kum. 49,5° (758); n° 1,4070; d7° 0,7459), MeTHaLMKJIO- 
neHtTaH (T. Kun. 72° (758); i. 1,4100; d?°0,7490) YW STHJIMMKIONeHTAaH (T. KM. 
103° (750); n2° 1,4200; d%° 0,7670) BBogunucb B KOHTaKT c 5%-M Pt-yrsem B 
KBaplleBoli TpyOKe mp 500—600° u JaBeHnu 20 mM. YrseBoxopogb moxaBa- 
JIMCb B PpeaKUMOHHYIO 30HY NopunamH mo 25 ma co cKopoctbio 0,2 yuac™*. Ilo 
OKOHYAHHH KaxKoro ONbiTa B KaTaJH3aTe OMpeeAIOCh COfepxKaHve IWHKJIO- 
NeHTaJHCHOBLIX YyIJIeBOLOpOsOB mo meTosNKe AdauHacbeBa (*); 3aTeM KaTasi- 
3aTbl NOMBeprasvCb YeTKOMY (paKIWHOHMPOBaHHlO, a OTJeNbHbIe PpakuMNH — 
ONTHYUeCKOMy HuCcueqOBAaHHIO *. CocTaB ra3s000pasHblX MpOLYKTOB onpesemAsICA 
xpomatorpaduyeckHM MeToyom (*). Pe3sybTaTbl THMMUHIX ONbITOB NO AeruypH- 
POBaHMIO MATHWICHHBIX WHKJIaHOB MpHBeweHb! B TAO. 1. Kak BUAHO M3 pesyJIb- 
TAaTOB OIIbITOB, MpHBeeHHEIX B Tam. 1, NOX BAMAHHeM NaTMHUpOBaHHOTO 


‘Tarot Havas 


Jleruzporennsaiua NATHWICHHEIX WHKIaHOB B MpHcyTcTBHH 5%-ro Pt-yraa 
mipH ZaBsenuu 20 mM pr. cr. 


Buxoq WukKNONeHTalHe- 


T-pa Burxox n20 HOBbIX YIrJIEeBOXOPOAOB 
Mcxogubii yramepoxopoy ompita, | KaTaJiM3a- D 

°C ra, % KaTamu3atTa % Ha % Ha Npony- 

KaTaNu3aT| UeHHbIM yr- 

sJIeBoqopog 
LluksomentaH 500 91,5 41,4100 7 6 
550 85,7 ane 40 8 
600 80,6 41,4170 ale 9 

I[uknonenTaH B OTCYTCTBHe Ka- 

TasusatTopa 600 89,9 4 ,4070 0 0 
Metusuuksonental 550 87,6 41,4250 AW 15 
600 80,0 4, 4290 A 16 
SOTHINK IONeHTAaH do00 86,9 1 , 4330 16 14 
600 81,4 4,4355 49 AT 
H-IlenTau 550 Othe” 41,3640 — = 
600 CELAG, 4, 3670 — — 


yrin Her Jeru{pupoBanbve WuKJONeHTaHa M ero OW Kalix TOMOMOTOB C O6- 
pa30BaHHeM IMKJONeHTaAMeHOBbIX yIvieBOJOPOAOB, MpHyem rviyOvHa npeBpa- 
IIeCHHA B NoceqHNe BOSpPacTaeT C MOBbILICHHEM TeMMepaTypbl. 

Kak moka3aJiu pe3yJIbTaTbl ONTHYECKOTO HCCENOBAHHA KaTau3aTa WAKJIO- 
leHTaHa, B ero COCTaB, NOMHMMO UWHKJIONeHTaqueHa, BXOJMT TakxKe WHKIONeH- 
TeH. J,eTaJIbHbIM HCCeOBaHHeM KaTaJH3aTOPOB, NOMYYeHHbIX NpH erngpu- 
POBaHHM TOMOJOTOB UNKONeHTAHa, ObiJIO HalieHO, YUTO KPOMe COOTBeTCTBYIO- 
IHX WHKJION€HTAAHeHOB HW IWMKJION€HTeCHOB OHH COJepxKaT HeOObIUOe KOUHUe- 
CTBO NpOLyKTOB UX JCMETHIMPOBaHUA, a TakxKe apOMAaTHYECKHe yrNeBOOPOLEl 
B kosluuectBe oT 5 Jo 10%. B rasco6pasHix nposlyKtax yacTu4HOrO pacnaga 
M€HTAMETHJICHOBBIX YIVICBOAOPOAOB, NOMHMO pa3JIMUHBIX YreBOLOPOAOB co- 
ctapa C, — Cy, Onlin OOHAPyXKeHbI MeTaH HU BOLOPOR. 

OnpeyeseHne cocTaBa KaTasiu3aTa H-NeHTaHa 3 ONbITa, MpoBeyeHHoro mp 
600°, onTHYeCKHM MeTOAOM MOKa3aJl0, YTO B HETO BXOAAT, KPOMe HeH3MeHeHHOrO 
H-neHtTaHa (80%), menTeH-1 (10%) u 2-mernn6yten-1 (10%). Honnne uncaa 
KaTaJIM3aTOB H-MeHTaHa, NOJYYeHHbIX MmpH 500 u 600°, cocraBnanu 48,4 u 
72,5, 4TO CooTBeTCTByeT cofep2KaHHto 13 u 20% HenpenebHbIx. 


* CiektTpabHblit anamu3 Obi BbinomHeH TO. I]. Eropoppm u I. K. TatipopoucKolt, 3a ato 
ABTOPbl BbIpaxKaloT HM OosbUIyIo OnarodapHocth. 
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CielyeT OTMeTHTb, 4TO akTHBHOCTb Pt-yria B peaKWHH JeruporeHu3allHu 
| UATHWICHHbIX WHKJAHOB MOCTeNeHHO CHMXKAaaCb OT ONbITa K OMbITy, KaK M0Ka- 
3aHO Ha pue. |. 

Tak, cojlepxKaHHe WHKJOMeHTAaLMeHOBbIX YIvIeBOMOPOAOB B KaTau3aTe Me- 
THJIWMKJIoneHTaHa (pc. 1, /) mocie nepBoro uaca paGorhl KaTaiusaTopa co- 
cTaBlasio 20%, nocie Broporo 15%, nocie TpeTbero u ueTBepTorO BCerO 
Iuilb 6 H 5%, cooTBeTCTBeHHO. OHOBpeMeHHO Nocue NpoBesqeHHA Karxkoro 
ONbITa HaMH OlpefesAacb aKTHBHOCTb Pt-yraa B 
peakUHH JernsporenHu3aluu WuKsOrekcaHa; 3a 4e- 


Soe 


n 


TbIpe 4Yaca paOoTb! OHA ynana c 98 70 16% (puc. » 

1, 2). CnocoGuocTb niaTHHupoBaHHorO yrvis mpo- & 60 
BOJHTb peaKiMIO JerHAporenv3alWW NATHWICHHBIA &> 
WMKJIaHOB MOATBepRKMaeTcA TakxKe pe3syJbTaTaMu SS 60 
onbita, mpcBegenHoro mpu 600° u 20 MM gaBne- eS 
HHA B OTCYICTBHe KaTanu3aTopa. B atom cayyae §&§ ge 
“IMKJIONe€HTaH 3aMeTHbIX M3MeHeCHH He Mperepne- AS oy 
Baul, CCIM He CYHTATb YaCTHYHOFO KpeKHHTa sTOrO SS} 


yrviepoxopoga. 

O6pa3s0BaHHe apomMaTHyueckux yrieBoxoposoB 

pH JervyApHpoBaHHH IWMKJONeHTAHOB BO3MO2%KHO 
B pe3yvibrate: 1) H30MepH3allHH asKMUMKONeH- Pre. 4 
TaHOB B ILMKJIOreKCaHbl C MOCJENYIOUWMM MX Jerny- 
PHpoBaHveM B apomMaTHuecKHe yrueBoROporbl u 2) peakKUMM KOHJeHCalMu HUH3- 
IHX OvIeHHOB B WHKMYeCKHe CucTeMbI. To OOCTOATeMbCTBO, YTO apOMaTH- 
yecKHe yrieBooposbl OOpa3syloTcaA TOJbKO MPH erHApHpoBaHHu aJKMUE- 
KJION€CHTAHOB WM MpaKTHYeCKH OTCYTCTBYIOT B MpoOyKTax MeruspupoBanusa 
WMKJIONe€HTaHa, MOXKeT YKa3bIBaTb Ha MepBbii MyTb, KaK Ha HaHOoslee Bepo- 
ATHDIN Lid: OOpasoBaHHA apOMaTHYeCKHX yrsJeBOLOpOAos. 


i) 


Boema pabome - 


VMurctutyt oprannueckol xHmuv Tlocrynuno 
uM. H. Jl. 3enuuckoro 11 VII 1959 
Akayemuu Hayk CCCP 


LWMTHPOBAHHAS JIATEPATYPA 


1H. T. Senuucxu th, KPXO, 43, 1220 (1911); Ber., 45, 3678 (1912); Becrn. AH 
CCCP, Ne 10—11, 61 (1945). 2H. Wl. Senuuckuh, B. A. Ka3saucknui, 
A. ® Tl aato9, 0KOX, 4, 168 (1934); Ber., 68, 1869 (1934). ° Bb. H. Ahbanacbes, 
Sas. ma6., Ne 12, 1493 (1948). 4 A.M. Typkeartay6, Ho B. Ivop mesa, 
H. B. Kanueesa, Sap. aa6., Ne 6, 735 (1956). 
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Jlokxann Arkanemuu nayr CCCP 
1959. Tom 129, Ne 2 


XHMHA 


K. B. ALLMMMPCKMA 


PACTBOPHMOCTb COEQMHEHHA MEPEXOJHbIX METAJIJIOB 
B CBETE TEOPHM KPHCTAJIJINGECKUX NOJIEM 


(IT pedcmaezeno axademuxom A. A. [pux6epeom I VIT 1959) 


Ec MOH MeTaJJia C He3aBepIeHHOH 3IeEKTPOHHOH OOo04KOH NonaaerT 
B MOJI€ AHHOHOB HJM MOJIAPHbIX MOJIEKYJI, TO NPOMCXOMUT pacienJIeHHe OCHOB- 
HOrO 3HepreTHyecKOrO ypOBHA Ha MOAYPOBHH, YHC/IO KOTOPbIX MOXKeT ObITb BBI- 
YACJIEHO C NOMOLIbIO TeopHH rpynn (') (BHYTPHMOJIeKyJAPHbIA SccexT Ltapka). 
SanomHeHHe 3/eKTPOHAMH MOAYpOBHeH, HaXOJAWIMXCA HHKe YeM OCHOBHOH 
yYPOBeHb B Tra30cOpa3HOM HOHE, NPHBOMT K JONOJIHHTeIbHOMY  BbIMIpbILy 
3HeEprHH, MOABJICHHIO TaK Ha3bIBAeMOH SHeEPrHH 9JKCTpacTaOuM3sauHH. Benu- 
UMHa 9HEPPHH SKCTPacTaOHM3alHH MOXKeT ObITh paccuHTaHa Mo dopmyuie (*, 3) 


Ey, (1) 


rie V —pasHocTb M@XKLyY ABYMA 3HeEpreTHueCKHMM YPOBHAMH, p — MHOXKH- 

TeJIb, 3ABHCALLMH OT 9/IEKTPOHHOM CTPyKTYPbI HOHA MeTaJa HM MpocTpaHcTBeH- 

HOrO paCnosOxKeHHA BOKPYyF HerO AHHOHOB HJM MOJIeKYJI, CO3MalOUUX Move. 
IIpouece pacrBopeHuaA COM B BOfe BbIPakKaeTCA ypaBHeHHeM: 


MX ms) + nH,O + ag = M G10)aa a Xa: (2) 


IIpu 9TOM, Kak BHO, Movie, co3qaBaeMoe aHHOHAaMHM X B KPUHCTaJe, CMeHAeTCA 
Ha mole, CO3qaBaeMoe MosiekyiaMu H,O, BxXOQAUIMMM B cocTaB akBouona. IIpu 
TaKOH 3aMeHe 9dpekT KPHCTaJIIMYeCKOrO NOMA NWpecTaBaeT coOoH pasHOcTb 
9HeprHi akcTpacTaOuiH3aynH*: 


AE = ApVu,0 + pxAV; (3) 


unfekcst X OTHOCATCA K aHHOHaM cov, a H,O K mMonekynam Bogp. [Ipe- 
oOpas0BaHve ypaBHeHua (3) NpHBOANT K BbIpaxKeHuio: 


AE = 4cVu,0 - ox AV ’ (4) 
rye 
Ap = pH,0 — px, AV = Vy,0— Vx. 


Ec yuecTb, 4TO akBOHOHE! uMerwT coctas M(H,O)%" u OKTadApuyec- 
Koe cTpoenue (*), a B kpucTanmax coneli MX, MMeloT MecTO pa3u4Hble 
OTKJIOHEHHA OT KYOHYeECKOH CHMMeTPHH, TO MpescTaBAAeTcCA BO3MO>KHOCTb 
XOTA Obl B MepBOM NpHONWKeCHHH HAMeTHTb OOULMH XO H3MeHeHHA BeMUH- 
HBE AF. B ra6n. | nokasanbl pe3ymbTaTbI TaKHX BbIMMCIeEHHA A pa3mu4- 
HbIX COOTHOWCHHH Vi,o W Vx. SHayeHuA MHOMKUTeNe px B3ATbI JA TeTparo- 
HaJIbHOrO Nowa (7), OHH OJKHbI ObITh IpMMepHO TaKMMH Ke MU AAA MoMA Cc 
rekcarOHaJIbHOH CHMMeTpuel. 

IIpupeyenubie B TaO. | sHayeHUd MOKa3bIBaIOT, YTO TeNOTH pacTBope- 
HMA COJIeH B PpaCCMaTpHBaeMOM pay C M3MeHeHHeM MOpA_KOBOrTO HOMepa 


* MonoxuTembuble sHayenia AE coorsetcrsytor sk30a¢ppeKTy mp npouecce (2) u HacGopor. 
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H3MEHAIOTCH HesMHeHHO. B KayecTBe mpHMmepa PaCCMOTPUM TeNJOTbI pacTBO- 
peHna coneH B panty MXm, FeXm, CoXm. NiXm, CuXm, ZnXm. Ecau coot- 
BETCTBYIOUME BENMYHHbI AIA COJeH MapraHila HW WHHKa COeqMHHTb NpAMoli 
sMHMeK (NO OcH aOcuuce oOTKJa- 

AbIBaeTCA MOPALKOBOH HOMep), TO Tao6auna J 
AIA coed MeAH Bcerfa JOJKHbI 3yauenna AE, Beruucnennpie mo ypasuennio (4) 
HaOOMaTbCA OTKJIOHEHHA BCTO- ____ 
“pOHY SHAOTepMUYHOCTH (OTpHIa- ll Wl IV 


pre a ee AE). 3Haxk u vont pale VxVH,0=|VxH,0=|Vx/H,0= 

JOHEHHA JA Oc- z sth =2 ==2,5 

TaJIbHbIX COJlIeH 3aBHCAT OT CHJBI 

noua (Vx): mpH cua6pix nonax 

30eCb JOJKHBI Ha6sloLaTbea oT- Mn’ 0 0 0 0 

KJIOHEHHA B CTOPOHY 9K30TepMH- oo A Ne : cael 

GHOCTH, MpH CHJbHbIX MOJAX B Ni2t 3 1°5 0 maith 

CTOPOHY 3HAOTEPMHUHOCTH. Cur —1 —3,0 —,0 —71,0 
B ta6n. 2 npuBogatca B3ATbIe Zn** 0 0 0 0 


43 cnpaBounnka (*) 3HayeHHA Ten- 

JOT pacTBoreHHA raJIOreHHAOB, FHAPOKCHAOB, CyMbaTow H CyJb(HOB paccmatT- 
PHBaeMbIX MeTaJJIOB H OTKJIOHEHHA STHX BeHYHH OT HaHJeHHbIX NyTeM JIH- 
HeHHOH HHTepnouauHH. Jina yo6cTBa cpaBHeHHA 3HaK OTKJIOHEHHA U3MeHEH 


Ta6auna 2 


Tenmota pacTBOpeHua HeKOTOpHIX coemHHeHHH AH u AE B kkaal/MOUb 


AH; AE 

Tun 
cocmmuenut | mote | pert | co | itt | curt | zur | ret | com | niet | Cutt 
MC], —16,7|—19,4 Be ae —12,2/—17,1| 2,6] 1,5] 2,7) —4,8 
MBre —19,4|—19,1|—18,4|—18,9]| —8,8)—16,0} 0,4] 0,4} 1,5) —7,9 
MJe —19,7|—19,0} —21,5|—21,45] —6,2}—13,2! 0,6] 1,3] 5,7] —8,3 
M (OH)o 3,6 4,9 5,2 As,.0) mee wh 7,2|—0,6;—0,2} 1,4) —6,2 
MSO, —15,0;/—15,5} — |—15,1{ 47,5] 19,4;—0,4} — |—2,6} —1,1 
MS 5,3] 414,7| 15,3| 45,4] 37,0] 241,4|—3,3}—3,7|—0,7| —19,1 


Ha OOpaTHbii. XOX W2MeHeHHA TenJIOT pacTBOpeHua B CyYae FraNOreHHOB 
HanoMunaeT neppbit Tun u3mMeHeHna AE (Vu <Vx), B Culyyae rHApOKCHAOB 
MH cysbibaToB — BTOpoH uM TpeTHH Tun u3sMeHeHua# AE (Vx >Vy,0), a B 
cmyyuae cysjbduyzos — yeTBepToil (Vx > Vu,o). 

PacTBOpUMOCTb COM XapakTepH3yeTCA BeJHUYMHOH MpOW3BeeHWA pacTBO- 
pumocru (nm. p.). JlorapHpM n. p. MponopuHoHasen (MpH MOcTOAHHOM Temme- 


Ta6nuna 3 


PacTBOpHMOCTb HeKOTOpHIX coequHeHHA (Ig n. p.) H OTKMOHEHHA ee OT AKMHeHHOL 
sapucumoctu AE’ (%,”) 


Weis. fo, AE’ 
Trin 
coequnenia 


Zner Fe2+ Co#+ 


Nit* | Cu2+ 


Mn?+ Fe2t+ 


7 | 14,87 | 19,88 | 16,7 |—0,3}—0,5| 0,8) —3,7 
60 | 22,75 | 28,30 | 25,49 — |—0,6/—0,z| —4,3 
Heriela en 18387,o" 1226.4)" | —252)| 3.4 | 2,2), — 137 


M(OH), | 14,15 | 15,02 | 4 
MOx,* (6) | 47,80| — | 2 
MS (7) | 14,96 | 19,4 | 2 


* Ox — OKCHXHHOJAT. 


paType) H3MeHeHHIO CBOOOAHOH 2HeEprHu, B3ATOMy C OOpaTHbIM 3HaKOM 
AZ =—2,3RT lg nt. p. (5) 


Ecnu yuecTb, 4TO H3MeHeHHe 9HTPOMMN MpH peak (2) AA paccmaTpH- 
BaeMOro pxfla cO/JIeH MPpHMepHO MOCTOAHHO, TO CTaHeT TIOHATHBIM HaJIMUHe CHM- 
OaTHOCTH B H3MeHeHHH Ig nn. p. u— AH. 

B ra6u. 3 NpHBOLATCA JOrapHMbI MpOvSBeeHHH PaCTBOPMMOCTH AIA ruy- 
POKCHJOB, OKCHXHHOJATOB M CyJb*PUAOB paccMaTpHBaeMoro pxAa MeTaJVJIOB U 
OTKJIOHCHHA HX OT JHHeHHOrO xoJa. IlosyyeHHbIe WaHHbIe XOPOWO Corlacyr1orTca 
C JaHHbIMH, NpHBeeHHbIMH B Ta. | u 2. 

Takum 06pa30M COBOKYMHOCTb HMeIOULMXCHA OMbITHbIX JaHHbIX NOATBeEp*X Laer 
BbIBeEACHHY!O TEOPeETHYECKHM IIYTCM NpaBHJIbHOCTb: PacCTBOPHMOCTb COoeqHHeHHH 
MepeXOQHbIX MeTaJJIOB (B YaCTHOM cJlyuae, CoeqMHeEHHH MapraHlla, *Kevlesa, 
KOOaJIbTa, HHKeJIA, MEH HW WHHKa) C H3Me€HEHHEM NOPAAKOBOTO HOMepa H3Me- 
HAeCTCA HeJIMHEHHO, PaCTBOPHMOCTb Cosmet Me (H BOOGIe HOHOB THNa d* u 
d°) Bcera OTKJIOHACTCH B CTOPOHY YMeHbIMeCHHA, a OTKJOHEHKA sOrapHdMoB 
1.p. OT JIMH€HHOM 3ABMCHMOCTH JIA OCTAJIbHbIX COJIeH MOFyT ObITb MOJIOHKUTEMb- 
HbIMH (B CJly¥ae CaObIX MovieH B KPHCTase) H OTPHIMaTeJIbHbIMH (CHJIbHbIe MOA 
B KDPHctTawuie). 


Tocrynuso 
1 VII 1959 
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Hornagn Akagemuu nayrx CCCP 
1959. Tom 129, Ni 2 


PHSHTECKAA XHMH J. 


M. 10. BABKHH u A. B. KMCEJIEB 


SHEPPHA AACOPBLLMH YIJIEBOXOPOJOB HA XMMVYECKH 
MOJU®HILMPOBAHHOM KPEMHE3EME 


(ITpedcmasaeno axademuxom M. M. [y6ununom 24 VI 1959) 


XHMHYeCKOe MOAMPHIMPOBaHHe NOBepXHOCTH KpeMHe3emMa TlyTeM XHMMue- 
CKOrO MpHCOeAMHeHHA TPHMeTHJICHIMIbHBIX rpynm (1) B KOMHUeCTBe, CcOOT- 
BETCTBYIOUleEM NOKPBITHIO OKOMO 93% NMoBepXHOCTH, MIpHBOAUT K pesKoMy 
YMeHbIUeHHIO acopOluH mapoB 
Pa3JIMUHbIX BeLLeECTB, B OCOOeEH- 
HOCTH YIvieBoLOpoos (’). 

Ha puc. | npnBeyenpr a6co- 
JMOTHbI€ H30TeEPMbI acopOmuHu 
n-rekcaHa HW OeH30Jla Ha KpeM- 
Hezgeme (a9pocHie) c ruspatTu- 
POBaHHOH MOBepXHOCTbIO HU C 
MOBEPXHOCTHIO, MpPHOJIN3HTeb- 
HO Ha 93% noKpbITOoH xumMuye- 
CKH CBA3AHHbIMH TPUMeTHJICH- G G2 3 TRON G3, 
JIMJIbHbIMH rpynnamHu. M3 puc. Hoag aan P/p, 


| BAKO, ITO TaKoe MOM@ HLH Puc. 1. MsorepMbr agcopOunu napoB #-reKcaHa (a) u 
PpOBaHHe, HECMOTPA Ha OOPa30-  Gexsona (6) Ha KpemMHEeseMe c ru{paTHpoBanHo (/) u 
BaHHe Ha MNOBePXHOCTH «Opfa- TPHMETHJICHJIMpOBaHHoH (2) noBepxHocTbIo 


HO*HJIbHOH» TJICEHKH MeTHJIb- 

HbIX TPyM, YpPpesBLIMaHHO CHJIbHO- yMeHbluaer acopOuMlo STHX yreBOLOpoos, 
IpH4eM OcOGeHHO MasIOH cTaHOBHTCA aflcopOuua napa Oensona. IIpeqctaBasaao 
MHTepec OObACHHTb STOT ac:pPpeKT Ha OCHOBAHHM TeOPHU aCOPpOWMOHHbIX CHI, 
BHIHCJIMB SHEPrHio alcOpOUNN ITHX yreBOLOpOAOB Ha MOAMUUMpOBaHHON No- 
BePXHOCTH KPeMHe3ema. 

Pacuer 9Hepruu ascop6uun (*) Ha NOBepXHOCTH aMOpdHoro KpeMHesema 3a- 
TPYAHEH OTCYTCTBHEM TOUHBIX CBELCHHH O PaCMOJIOKEHHU CHJIOBbIX eHTPOB B ero 
oObeme HM Ha NoBepxuoctH. Ilostomy Oobuioe 3Hay¥eHHe UMeeT BbIOOP ONpeseseH- 
HOH MofemM alcopOeHTa c NepHOAWuecKkH MpaBHJIbHO NOBTOPAIOWMMCA pacmo- 
JIOMKCHHEM CHJIOBbIX Ie€HTPOB KaK B NOBePXHOCTHOM MOJM@UIMpyioulem coe, 
Tak H B OObeme KpemHesema. IIpH xumMMueCKOM MOAMUIMpOBaHHU NMoBepx- 
HOCTH KPeMHeseMa N10 peakIlHH 


Le M0Nb f/m? 


LMON6/ me 


04 


| | 
— Si — OH + CISi (CHs)3 > — 3 =O o1 (Cis), Bl 
| 


aTOMbl KP€MHUA TPH MeTHIXJOpcHaHa MOcTpavBaloT pelieTkKy KkKpeMHesema 
M BMeCTe C MeTHJIbHBIMH rpylmaMH oOpasyloT CTPyKTyPHbIH coM (puc. 2a) 
TommHHon B 3,5 A (npHHumMasd BaHJepBaaJIbCOBbI pasMepbl TPHMeTHJICHIMbHOM 
rpynmpl). IlockonpKy creleHb NOKPbITHA NMOBepXHOCTH TrpynmamMu Si(CHs)3 
B (7) Oba MOUTH MOMHOL (OHA OTKOHANACh OT MJIOTHEMIMeH YNAKOBKH Me€THJIbHBIX 
Ppyil MpHOAUSHTeIbHO MUIb Ha 7%) U MOCKONbKy BMAHHE Ha alcopOupoBan- 
HbIe MOJI€KyJIbl HMXKe JleKallerO KPeMHeZeMHO"O OCTOBA, BCJEACTBHE LOBOJIbHO 
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Sob BaHepBaabCOBOH TOMULMHI MWICHKA MeTHJIbHBIX Tpymn, ocJaOJeHo, 
MOXKHO ObIIO MPHHATb YMpOUeHHy!O MOJeb CTpOeHHA MOAMpHILMpOBaHHOrO 
KPe€MHe3ema. ; 

B kauectBe MOJeJIH COA MeTHJIbHbIX PPpyMM MbI NPHHANH UX MJIOTHEHLLYy!0 
yNaKoBKy B M0CKOCTH (pHc. 26); B KayeCTBe MOJe/1H KPCMHe3eMHOFO OCTOBa — 
peweTKy TpHAuMuTa (pc. 26), OOpalileHHy!0 K CJIOIO MeTHJIbHbIX Fpynn pablo 
(1000). B atom cay4¥ae mpocTpaHcTBeHHOe PacnosoxKeHHe KPeCMHEKHCJOPOMHbIX 
TeETPa3LPOB OCOOeEHHO YOOHO AVIA pac- 
yeTa, TaK KaK OCHOBHbIe€ CHJIOBBbIe 
LeHTPbl — aTOMbI KHCIOpoa — pac- 
MOJIOXKEHbI B Napa/eMbHbIX MIOCKO- 
cTax. CrpykTypa TpHAHMUTa Oblla 
BblOpaHa Take HM MOTOMY, YTO ero 
MJIOTHOCTb (2,3 r/cm?) 61H3Ka K MJOT- 
HOCTH CHsMKarea (OKOUIO 2,2 r/cm?). 
Takaad MOJesIb HMeeT, OJHAKO, H He- 
KOTOPbIM HefMocTaTOK, TaK KaK rpaHb 
(1CO0) TpHyauMutTa He MOxeT OOecrTie- 
YUTb MVJIOTHEHWero NOKPbITHA TPH- 
MeTHJICHJIMJIbHbIMH TpynnaMu MO pe- 
akunu c CISi(CHs)s. B aetcrBuTenb- 
HOCTH, OJIH3KO€ K CTOJIb MJIOTHOMY 
Puc. 2. Bo3MoxkHoe coueTaHHe TpHMeTHICH- NMOKPbITHe TpeOyeT H Oovlee NMOTHO- 
JIWJIbHOH rpynubl C KPeCMHeKHCJIOPOAHbIM Te- TO NOKPbITHA PHA POKCHJ1 bHbIMH rpyn- 


Tpasipom (a), MOetb NMOTHOYMaKOBaHHOrO : t 
COA M@THJIbHbIX rpynn (cBepxy — afAcop6upo- aM OBS) SGT aes er 


BaHHad MoseKyla n-rekcaHa) (6); crpyKtypa He3eMa, BCTYNaroulero BOTY PeaKIHio 
TpHAuMuTa (6) (7). Bute 6bwio OTMe¥eHO, OLHaKO, 


YTO MOCKOJIbKY BKJIal| KPeEMHE3eMHO- 
rO OCTOBa B 3HEPrHio afcOpOuuH Ha MOLMPHUNPOBaHHOM MOBepXHOCTH HeBe- 
JUK, MPHHATAA MOJe/lb ABJIAeTCA ONPaBaHHOH. 

Hamu BbIYHCJIAIaCb TOJIbKO AHCNepCHOHHaA KOMMOHEHTa alcop6uMOHHOrO 
MOTeHWHala, TAK KaK BOSMOMKHbIN HHAYKUMOHHbIN 9d(peKT, BbIZbIBAeMbIM, B OC- 
HOBHOM, YaCTbiO He3aMeLIeHHbIX (9KPAHHPOBaHHbIX rpynnamu Si(CHs)s3) rugqpok- 
CHJIOB, B JaHHOM Cy/ly4ae, MO-BAAMMOMY, BeCbMa MaJl BCJIeACTBHe HEOAHOPOAHOCTH 
9JIEKTPHYeCKOrO NOAH ero ObiICTporo yMeHbIeHHA C paccTosHHem (4). B3anmo- 
JeHCTBHE MOJIeKYyJIbI alcopOaTa C CHOBbIMH WEHTPaMH BbIOPpaHHOH MOEN aJ- 
copOeHTa CKJlaqbiBaeTCA H3 B3aHMOselicTBUH: 1) CO COeM MeETHJIbHbIX Ppynn 
2) ¢ peueTKOH TpHAMMHTA. B KayecTBe LEHTPOB AUCNepCHOHHOPO B3aMMOeHCTBHA 
pacCMaTPHBaJINCb CO CTOPOH! alcopOeuta rpynnpi CHs, atompi O u Si, a co cro- 
poubl afcopOata rpynnbi CHs, CHe uv CH — apomaruueckaa. 

BsavmMofehcTBHe C MOAKDHIMpyIoulMM cloem rpyno CHs BpMucsOcs oT- 
WenbHO no dopmyvie (°) 


O 
O12345A 
[eee eed et | 


Ox — Cir’ + Bir;”, (1) 
re rj — paccTosHHe OT I-rO 3BeHa MOMeKyJbI acopOatTa Jo j-ii MeTHIbHO rpyn- 
Mbl MOAMHLMpytoulero con, C — KOHCTaHTa J\McMepCMOHHOrO nmpuTsxKeHusA, 
a B — KOHCTaHTa OTTaJIKHBaHHA. B sto dbopMywle yuuTbIBaeTCA TObKO Mep- 
BbIM JMMOJIb-QMMOJbHbIM WICH SHEPrHH MCNepCHOHHOrTO MpHTAKeHUA, Tak 
Kak BKJIabl MOCeAYIOULMX YICHOB Ha OCHOBaHHH MOJIHbIX pacueTos (°,°) MoxHO 
ObWIO yuecTb B BHJe HeOOJbIOH NonpaBKH. CyMMupoBaHve Npou3sBOAHOCb no 
64 O1m«katiwum rpynnam CHs. Koncranra C Bpmncianach 10 dopmyae Kupx- 
Bya — Mionnepa (°) . 


A1A9 

Oe OC ) 
1/¥1 + Ge/ Xe ’ (2) 

rae 2 — macca SIIEKTPOHAa, Cc — CKOPOCTb CBeTda; Q1, Xi UH G2, ) NOJIAPU3 yYeMo- 

CTH H MarHuTHple BOCIID HHMUMBOCTH WeHTPOB alcop6enta It aycop6atTa. 

358 


Hcnombs0paHnHble B pactere BeMYMHEI @ HY COOTBETCTBYIOULHe 3HaveHHA 
KOHCTAHT JHCNepCHOHHOTO NpuTsxKeHHuA C npuBesenp B Tabu. 1. Konctauta B 
HaxOAMlacb U3 YCJIOBHA MHHHMYMa SHeprHl B3aHMOelicTBUA IPH paBHOBeCHOM 


PpaccTOAHHH 2) acopOupoBaHHoki 
MOJIEKYJIbI OT MOMHIUNpyIoulero 


Ta6nauna 4 


COA SHaveHHA NOAAPH3yeMOcTH, MarHUTHOH BocMpH- 
| ao MMUHBOCTH HW KOHCTAHTHbI AKCNePpCHOHHOTO 
ail REI 3 NpHTAKeHHA 
gas (3) 
dz 20} : 
C-10%, (KKan/MOMNb) CM® 
PapHopecHoe paccTosHHe 2, ae404, | — x-10%, 
ompeeanocb Kak CyMMa BaHJep- out gaged les | O | Si 
BaaJIbCOBOrO palMyca MeTHJIbHOL 
rpynnp (2,0A) u Banyzeppaanpco- é 1,69 (8)| 10) 
BOH NOJYTOMUWHHBI MOJIeKYyJIbI al- Si | 0,04 (6) | 4,66 (7) 
cop6ata (*,°,8). IIpu yuere jonou- CHs_ | 2,26 (5)| 23,6 (5)| 1,86] 1,02 | 0,05 
HHTe/IbHOrO B3aMMOJelicTBHA C pe- CH2 | 1,82 (°) | 18,9 (°) | 1,50) 0,82 | 0,04 
merKol TpuqumMuTa mpunumanca CH apom.| 4,72 (°)] 15,3 (°) | 1,31] 0,73 | 0,03 


BO BHYMaHHe TOJILKO IMOTeHWMaJl 


MpHTAKEHHA, TaK KaK Ha CTOJIb OOMbUIMX PacCCTOAHHAX SHEPrvelt OTTAIKMBAHHA 
MOXHO Obiwio npeHeOpeyb. Tlostromy Obi BbINHCJIeH MOTEHUMa/ MpHTAKeHHA MO- 
JlekyJ1 acopOaTa kK pellleTKe TpHAuMHTa Ha paccTtosHuN 5,5A, paBHoM cymMe 


Khan /Masib 


Prue. 3. 


TNloreruvaibupe 
KpHBbIe afcopOunwH H-reK- 
caua (/) u 6eH30a (2) Ha 
MOBEPpXHOCTH CNOA MeTHJIb- 


HBIX Tpynn (cM. 
puc. 2) 


MOLCJIb 


NOJYTOMULMHbI MOJIEKYJIbl H-TeKCaHa H pacCTOAHHA OT 
MOBepXHOCTH MOAMHUMpPYylIollero COA MO MiocKocTH 
WeHTpoB nepBoro coA (1000) aromoB KucOpogza TpH- 
JMMHTa NO Popmyute: 
O=—Co (Lrg + J;)—Cy (Ure + Je), (4) 
rye O— noTenunan nputaxenusa, Co u Csi — KOH- 
CTaHTbI JMCNepCHOHNOrO MpuTAxKeHHA WIA B3aNMO- 
TeucTBuA C aTOMaMM KUHCIOpofqa HM KpeMHuaA, J; U 
Jp COOTBeETCTBYOWMe HHTerpasbl (°), yunTbIBaloule 
B3aMMOJeHCTBHe C TeEMH WeHTpaMH pelleTKH, MO KO- 
TOPbIM He MpOv3BOANNOCb CYMMMpoBaHHe, Fj UH 
ik — PaCCTOAHUA OT i-rO 3BeHa MOJIeKyJIbI afcopOata 
JO I€HTPOB peLieTKH COOTBeETCTBYIOWWero pola (f Hu 
k). CymMmupopaHve nporogusiocb 3fecb no 220 6mnuH- 
2KahWMM WeHTpaMm peweTKH TprsANMuTa *. Tlorenuuas- 
Hbl€ KPHBbIe B3AMMOJeEHCTBUA MOJIeKYJI A-reKcaHa HU 
6eH301a CO CJIO€EM METHJIbHBIX Tpynll MpHBeeubl Ha 
puc. 3. SHayenna @, CooTEeTcTBy!ollve MHHAMyMy 
NOTeHUMAaJIbHbIX KPHBbIX, OblIH yBeHYeHbI Ha 10% 


pu yueTe B Bue NonpaBKM SHeprHu JMCMepCMOHHOTO B3avMOJeHCTBUA TH- 
NOJb — KBaXpynoOub UW KBaLPYNOb — KBapynO/Ib Ha OCHOBAHMM MOJIHBIX pac- 
yeTos (2,5,¢), PesymbTaTbl pacueTa NpHFeseHbl B TAO. 2. 


? 


Tockoupky MOAK@UUMpYICLLMH COM MeTHJIbHbIX TpynM CyllecTBeHHO oc- 
JaOAeT BeKTPHYECKoe Nose alcop6enTa, TO AA CTOb CHJIbHO MOAMPHUMpO- 
BaHHbIX OOpasloB He ceLyeT OHKULATb CYMIECTBEHHOTO pas/IMUNA B acopounn 
H-reKCaHa UW 6eH30JIa, TAK KaK aJCOPOUNA MPpOKCXOLUT B OCHOBHOM 3a cueT JMC- 
HepCHOHHBIX CHI. B cooTBeTCTBHM C 3THM, Kak M Mp afcopOunu Ha rpacure 
(*) uw okucn Maruua (°), acop6uns (cM. pH. 1) u 9Heprua afcopOunH A-reKcaHa 


Ha MOJM@UUNpOBaHHOM KPeMHe3eMe OKa3aJlacb 


6ombie ZHEPrHH ascopOuHH 


7 4 
6eH30a, B OTIMUNe OT alcopOuMN Ha HApaTHpOBaHHOW NOBepXHOCTH (). 


* JIna weneit JaHHoro pacueTa CTOMb eTabHbIt yyeT B3aMMOselicTBHA C pelleTKOH TpH- 
AUMUTa He TpeOoBasIcA; MbI BOCTIOJb3OBaIMCb Pe3yJIbTATAMH pacueTa, CelaHHOTO AWA OeHKU 
QHeprHH afcopOunH Ha KpemuHeseme (). 
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TloryueHHble BeEMUHHbI 9HeEpruu aqcopOuMu A-reKkcaHa U 6eH30J1a HeBeJIMKH 

H COCTABJIAIOT JIMIIb OKOIO 50% OT COOTBETCTBYIOWNNNX BeJIMYHH TeMJOT KOHJCH- 
caunu L, uTO MPMBOAUMTK OTPHWAaTeIbHbIM 3HAYCHHAM YHCTHIX TEIVJIOT ajlcopOuuu 
— —L: —3,3 xKkaa/Monb Jia X-rekcaHa u —4, 1] KKaJl/MOJIb JWI OCH30/a. STO 
M IIpHBOAUT K HaliqeHHbIM Ha ombiTe (puc. 1) MajbIM BeEMMYHHaM aj\cOopOuHl STHX 
YFeBOLOPOOB M K BOrHYTOM opMe H3OTEPM aCcOpOIMN Ha MOBePXHOCTH aspo- 
cuula, Mo,MpuUMpoBaHHoH Ha 93% (?). 

TaOauna 2 OTH pe3yJIbTaTbl OTHOCATCA, KOHe4HO, 

6 JIMIb K BbIOpaHHOH HaMH Mogelu. B 

ae le Ferccnmntarenda wt JICHCTBUTeJIbHOCTH, KaK OblJIO OTMEUCHO 
6eH30a Ha NMOBePXHOCTH MOJeIM XHMH- BbIlle, PaCHOJIOMeHHE MeTHJIbHBIX TpPyiil 
ueCKH MOJHHUNPOBaHHOrTO xKpeMHeseMa He ABJIACTCH CTOJIb PABHOMeEPHO TWIOT- 
HbIM H OHH He pacmoJlaraioTcaA WeJIMKOM 


Sueprua akcopouun B OJHOM MJIOCKOCTH; OJHAKO 3TO He MO- 
B KKaJl/MOJIb 


Bune XKET CYI€CTBEHHO H3MCHHTb OCHOBHOM 
eg tei n-rexcan | 6euzon Pe3YJIbTaT — pe3KOe YMeHbIeHHe SHEP- 
THH ajcopOWuHu yrieBoLopososB MpH Ta- 
| KOM MOJM@HUMpOBaHHH MOBepXHOCTH 

C mogudunupywouum KpeMHesema. 
er Titi we oes we Takum o6pa30M, OCHOBHOM mpuuH- 
C pemerkol tpayumu- HOH pe3KOrO yMeHbINeHHA afcopOuuH 
Ta ee 1,0 yrleBOLOpORoB (TaK %Ke Kak HM Apyrux 
Tlonpaska Ha B3aHMo- apoB) Mp WpaKTH4eCKH MOJIHOM MOJH- 
Helictsue KBadpy- 2 
See aaehee BA (pHLLMpOBaHHH MOBepXHOCTH KpeMHese 
KBapyNOvIb — KBaJ- Ma peakllveli C TPHMeTHJIXJIOpCHaHOM 
pynoub 0,4 0,4 (KaK H IPH peaKIWAX aJsIKOKCHJIMpoBa- 


HuA(1°)) tBILAeTCA pe3KOe OCaG/IeHHe N0- 
TeHIMasla [UCNepCHOHHbIX CHJI MpHTsAKe- 
HHA, BbIsBaHHOe OTOABHTaHHeM OT CKe- 
Jiefa KpeMHe3eMa HapyKHOrO MOAMPULUpytoulero COA MeTHJIbHbIX rpynn. Lia 
MOJIeKYJI C Pe3KO HeOMHOPOAHbIM pacipeseseHHeM MJIOTHOCTH 3JIeKTPOHHOrTO 
o0ulaka (B HallleM cJly4ae Avia OeH30Na) K 3TOMY ScpeKTy TOOaBsaeTCA ycTpaHe- 
HHe SHEP SJIeKTPOCTaTHYeCKOrO B3aHMOJeHCTBUA C FHAPOKCHJIbHbIMH rpym- 
MaMH, 4TO BefeT K OCOOCHHO CHJIbHOMY YMeHbIIeHHIO alCOpOlMH: Mp OTHOCH- 
TeJIbHOM JaBJieHHu napos 0,1 agqcopOuua H-rekcaHa Najlaet B 15 pa3, a alcop6- 
IMA OeHsoua B 65 pas (”). ComocTaBuleHHe ¢ TelsOTaMM aCOpOIMH Mbl Haeemca 
ChelaTb B CJleLyIouleM cooOuleHuH. 


Bcero 4,3 4,0 


MockopckHi rocyJapcTBeHHbIM yHHBepcuTer Tloctymuaio 
um. M. B. Jlomonocospa 23 VI 1959 
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Jlokxaaygn Akanemunu nayx CCCP 
1959. Tom 129, N 2 


PHSHYECKAA XHMHA 


r. A. BJIOX 


HCCJIEMOBAHME TIPOWECCA BYJIKAHH3ALLHH KAYYYKA 
METOJOM 93JIEKTPOHHOrO MAPAMAFHUTHOrO PESOHAHCA 
(PAX WOCHEKTPOCKOMNUA) 

(ITpedcmaeaeno axademuxom I]. A. Pe6undepom 18 V 1959) 


Baxkueliiue TexHosorMyueckne poGMeMbI pesHHOBOTO MpoOHsBoscTBa U3y- 
{aljoTCA B HaCTOAee BPCMA C MOMOMLbIO HOBEHLINX PU3HKO-XHMMYeECKUX MeTC- 
jos. McnombsopaHve pafMOakTHBHbIX H30TOMOB MO3BOJIHJIO BCKPbITb HOBBIe 
‘TOPOHB! CJIOXKHOFO NMpolecca BYJIKaHH3alMH KayyykKa WM MexXaHu3Ma JlelcTBHA 
)pranuveckux ycKopuTeseli (*). [IpumeneHue vonMsall\MoHHorO O6myyeHHA 103- 
30JIAET OCYILCCTBUTb TaK Ha3bIBaeMylO palMallMOHHYIO ByJIKaHH3alut0 (7, °). 

Hosple, WMpOKWe MepcneKTHBbI OTKPbIBaIOTCA MPH UCHOMb3OBaHHH 3VeK- 
(POHHOTO NMapaMarHUTHOTO pesoHaHca (payMocneKTpocKonuA) WA Uu3syyeHHA 
‘MMMYeCCKUX Peak, MpPOTeKalOULMX IPH ByIKaHMsaluH KayyyKa. M3pecruo, 
iTO MOJIeKyJibl, YYaCTBYIOWLMe B XMMMYCCKHX peakUMAX, B OOJIbINMHCTBeE cy- 
{aeB MIPOXOAAT Yepes COCTOAHHe XHMMYECKH AKTHBHbIX CBOOOAHbIX pawuKasion, 
3 KOTOPbIX HMEIOTCA BJIEKTPOHbIC HeCNapeHHbIMH CMMHAMH, T. e€. MaPHHTHbIe MO- 
MeHTbI. Ha6sojeHve 3a MOABJIEHHeEM H MC¥Ue3HOBeHHeM CBOOOAHBIX paluKaJoB 
3 XHMHMYECKHX NpoleccaX MOxXKeT OBITb OCYILeCcTBIeHO MyTeM HCceqOBaHHA Ma- 
JAMaPHHTHOFO Pe3OHAHCHOFO MOPIOWeHHA 32TUX PaukasoB. M3mepenue mar- 
HUTHOH BOCIPHUMUMBOCTH JIOOOrO COeCAMHEHHA MOSBONAeT ONPeeMUTb CTeMeHb 
[HCCOUMalHMH Ha CBOOOJHbIe PakKaibl. » ee! 

CreloBaTesIbHO, MpeACTaBIAeTCA UpesBLIVaHHO BaXKHbIM UCMOJIb30BAaTb 3JIeK- 
[POHHBIM NapaMarHHTHbId PeSOHaHC JIA pellleHHaA BONpoca O XapaKTepe peak- 
(uli, UpoTekKaloulux Mp BYMKaHM3auMu KayuyKa. Ecuiu evcTBUTeJIbHO mpo- 
ecc BYJKaHH3alHi ABJIAeCTCA PaqUKaJIbHOM peakIHel, TO JOJIKHbI ObITb COHa- 
Dy2XKeHbI SJIEKTPOHHO-MapaMarHUTHBle CeKTPHI. 

Bee waum ucceqopanua (°, °) npoBoyqusuch Ha payuvocneKTpomerpe (CKOL- 
CTPyHPOBaHHOM B sJiaOopatopuu C. E. Bpecsepa), oOaaBuiem BBICOKOM 4yB- 
CTBHTeIbHocTbio §=—«- (2:10 1”, Mout 


IMpeHWINUKpMITNApasula, c m0- Taoauna 1 
MOILbIO KOTOPOrTO MOBCeMecTHO . 
MpOH3BOLAT KaJIMOpOBKy UYBCT- NeNe o6pasnon 


BUTebHOCTH mpHOopos (*)). Mui Cocrap emecu | ; 
U3 yUaJIM BY IKAaHH3allMi0 HaTy paJib- 


a TeTPaMeTHJITHY paM- 
Bee as P yP Hatypanpubili Kay4yk |100 {100 |100 |100 
IucyAbPUAOM B IPHCyTCTBHH OKH- — poxunso6yrunex vs zt 


i = TerpameTuuITHypamAn- 
CH WHMHKa UH CTeapHHOBOU KHCJIO EOUR (THypam) 3,0] 3,0} 8,0} — | 3,0} 3,0) 3.0) — 
THI. IlapaneubHO STOMY u3yda- Oxucb WHHKAa — | 5,0) 5,0) — | — | 5,0} 5,0) — 
CreapuHoBpaa Kucsora | — | — | 2,0) — | — | — 2,0) — 
JIMCbh aHaJIOTHUHbIeE CMeCcCH, B KO- Cepa oe NSO ag ale lee 


TOPLIX HaTypaJIbHbIi Kay4yK ObwI ‘ 
3aMeHeH NOJMM300yTHIeHOM. TakuM OOpa30M paCCMaTpHBaJIMCbh Be CHCTCMDI, 
oTMMYAIOWIMecH pyr oT Apyra Hamw4veM B CTpyKType MOMMMepa ABOUHBIX CBA 
seli. Bri W3y4eHbI 9JIEKTPOHHO-MapaMarHUTHbIe CHeKTPbI CMCCEH, COCTAB KC- 
TOPHIX IpHBezeH B TaOI. |. : 
[IpuroropjieHHpie Kay¥yKOBbIe CMCCH MOMEI[aJIMCb B aMITy Jbl H3 BbICOKOKa- 
yecTBeHHOrO KBaplla, He Ccosepxallero KaKUX-IHOO NapaMarHUTHblX NpHMmecel; 
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nocue “acTHYHOH SBakyallMH BO3yXa W3 aMMNyJIbl MOCeHHe 3allaMBaJHCb. | 
B jauibHeiieM aMITyJIbl NOMeILaiIMCb B Pe3OHaTOP, KOTOpbIM HarpeBaJicA MO 
gajylanHomy pexkumy oT 20 jo 220°. IlapasiedbHO 9THM OMbITaM MBI Hadw0 La 
apaMarHHuTHble CMeKTPbl Kay4yKa, MosBepruyToro 30-MHHYTHOH MWlacTukallun 
Ha BaJIbllax, 6€3 KaKHX-s1H60 A0OaBOK. BbWIO yCTaHOBJIeHO, UTO HCXOJHbIM Kay- 
uyK (cBeTJIbIii Kpem), He NOBeprHyTHIM mlacTHKallMH, He o6Hapy2KHBaJl Mapa- 
MarHHTHBIX cieKTpos. Kay4yk, HO,BeprHyTbid MiacTHKalMv, XapakTepH3o- 
BaJICAH HaMuveM OJHOM CHeKTpaJIbHOH JIMHHM, YTO yKa3bIBaeT, MO-BHAHMOMY, 
Ha oOpa30BaHve MepeKHCHBIX PafUKaJIOB 3a CYCT OKHCJIMTCIbHbIX MPOleccoB 
B Kayuyke (pyc. 1). B aubuHeliluemM 9Ta ChekTpaJibHad JIHHUA HaOOalacb B 
yy CMecH Kayyyka C THypaMOMH Ap yruMu HHrpeqveHTaMy 
lO UX Harpesa, T. e. JO BY KaHH3alH. By Ikanusalna 
KayuyKa TeTpaMeTHJITHY paMAMcyJIbuAOM MO Mepe NO- 
BbILICHHA TeMNepaTyPbl NPHBOAWa MOUTH K MIHOBeH- 
HOMy (MeHbIe 4eM Yepes MHHyTy) Hapactarollemy 
yClO2KHeHHIO NapaMarHuTHBIX cnekTpos. IIpu 60° Ha- 
OmlofaeTca AePopMallMA CHeKTPabHOH MH, mpHu 80° 
° - BOSHUKaloT Be, mp 120° — Tpu, mpH 140—160° — 
YeTLIPe CNCKTPAJIbHbIX WapaMarHUTHBIX JMHHH (°, °). 
IIlpH JaibHeriwemM HarpeBe NpH NOBbILIeHHOM Temme- 
patype (180—200—220°) B TeueHve nepBEix 10—20 
MUH. mp 200° Ha6smogaeTca HapacTaHHe HHTeCHCHB- 
foo eayee HOCTH NapaMarHUTHbIX CHeKTPOB C NocueyIOUlLH4M UX 
na yracannem. Uepes 20 muy. mpu 200°, a mpu 220° 4e- 
Puc. 1. OSpazopanve nomu- Pe3 O—7 MMH. OT Havasla HarpeBa MpOucxoAuT oOpa- 
MepHbIX pacHKasoB pH THMOe H3MeHeHHe MapaMarHHTHbIX CIeKTPOB: TO0cTe- 
Harpene HaTypanbHoro Kay- yeHHO u3 4 AMHMM ocTraeTcd 3.1MHMH (IIpOCcTOn TpMn® 
uyka c 3% TeTpameTHJITHy- 
pammucyabdaga mpu 20-— eT — Kak MpoMexyTouHad cTajlua), KOTOPbIe B aJib- 
80° HeHIWeM, NOCe OXaKJeHHA MOCTeMeHHO Hcuesalor H 
ocTaeTCad NMepBOHAaYaJIbHbIM OAMHOUHBIM NHK (pHc. 2 H 
3). B HalMx ombiTaxX Opwio ycraHOBJeHO, 4TO MpHcyTcrBylollad B CMecK 
OKHCb IHHKa H CTeapHHOBad KHCJIOTa He OKa3bIBaJIH CyULeCTBeCHHOrO BJIMA- 
HHA Ha XapakTep NapaMarHHTHbIX crekTpoB. IlopropHpii HarpeB cMmeceli 
(By JkaHM3aTOB) NpHBOLW K OOpas0BaHHio MapaMarHHTHBbIX CIe€KTPpOB MOUTH 
TOM K€ MHTeHCHBHOCTH. TakHM OOpa3oM, HaOvl0JaBIIMiicaA 9/leKTPOHHBIA 
napaMarHuTHBIH PesOHaHcC B cCJlyyae HarpeBa HaTypaJibHOrO KayyuyKa (cBeT- 
Jiblit Kpem) .B MpHcyTCTBHH TeTpaMeTHJITHypaMAucyJIbpugza, OKMCH WMHKa WH 
CT€AaPHHOBOH KHCJIOTLI ABJIAeTCA YOeQHTeJIbHbIM OKa3aTeJIbCTBOM PpalMKaJib- 
HOrO XapakTepa peakiHh BYJKaHH3allMH B MpHCyTCTBHH TeTpaMeTHJITHypan- 
Aucyibduga. C [pyro cropoupi, onbirbt Harpepa cMeceii aHaslorMuHoro co- 
CTaBa, HO C 3aMe€HOM HaTypaJbHOrO Kay4ykKa Ha MOJIMM306yTUeH, MOKasamH, 
4TO IPH Bcex UCCeAOBaHHbIX TeMNepaTypaX HUKAKMX NapaMarHUTHbIX CHeKTPOB 
He ObWO oOHapyxKeHo. Ha 9TOM TpHMepe XOPOUO HJJOCTpHpyerca POJb WBOH- 
HbIX CBA3€H NOJIMMepa: OTCYTCTBHe MX B ToMHs0OyTHeHe He MpHBOAUIO K 
BY KaHH3allMH, OTCYTCTBOBaJIH UM CIeKTPbI NapaMarHHTHOTO pesoHaHca. 
ByakaHu3alua HaTypambHOrO Kay4yKa cepoli (6e3 TerpaMeTHJITHYypaMyu- 
cyibpula) Takxke He MPHBOMMIa K NOABJeHHIO CeKTPOB MapaMarHUTHOrO pe- 
sonauca. [loryuennpie napamMarHUTHEle CICKTPbI NO3BOJAIOT CleaTb BHIBOL, YTO 
pH BYJIKaHH3auuu HaTypa/bHOrO Kayu¥ykKa C MOMOMLbIO TeTpaMeTHJTHYpaMiu- 
cyibhua Mpoucxo_uT o6pas0BaHve MOMMMepHDIX payuKaslOB, TAK Kak JOOBIe 
HHSKOMOJICKYJIAPHbIE ~ PaHKaJibl — NpOyKTbl AMccouMalWH TeTpamerTuJiTH- 
ypamMAucybpufa erkO peKOMOHHUPOBaHCcb Obl pH TeMMepaTypax BYJIKaHU- 
saunH 140—200°, Korga Koscbunnent Qudpy3uu BecbMa BeIUK. IIpu ucesezo- 
BaHHbIX TeMII€paTypaX BPeMA %KH3HH MOJMMePHbIX palUKaJloB, OYeBUAHO, JO- 
cTaTouHO BeMKO. IloptopHpili mporpeB mpHBOANT K O6pa30BaHUIO HOBOLi ierly 
OJMMepHBbIX PaHKasIOB, KOTOPble MO Mepe HarpeBa, PeKOMOHHUPysch, pac- 
XOAYIOTCA Ha OOpasoBaHHe TpeXMeEPHBIX CTPYKTYP. Opueuruposounpiii pacuet 


MNOKa3bIBaeT, YTO B HalllMX ONbITaXx BYJIKAHH3aWHH KayuyKa KOHILEHTPallHa MOJIH- 
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€PpHbIX PaMKaJOB coctaBsanta 4-10-? monp/r. OOHapy2KeHHbIe cneKTppI, He- 
OMHCHHO, MOCTATOUHO COMKHBI, OTACIbHbIE HX YACTH NOABAMIOTCH UCue3 aor 
€ OAHOBpeMeHHO. JlatbHeliMe WcceOBAHUA Ha MOJeAbHBIX CHCTeMax H Cc 
PHMCHCHHEM WSOTONHOFO 3aMELCHHA OTACIbHIX WICMCHTOB CTPYKTypbI TeTpa- 
eTHJITHYPaMANCyJEpuna uM modMMepa MOryT IIPHBecTH K pacuindposKe Ta- 
MX ciekTpos. Ha ocHopanun umerouuxca SKCNEPUMEHTAJIbHBIX JAHHBbIX pa3- 
HYHBIX HccefoBatenen (’, §, °) nponecc quccounauu TeTPaMeTHVJITHY paMu- 
kee Wa Ha PalukaJbl, COpasoBaHne NO/MMePHBIX paluKaloB HM UX peKom- 


fi OuHallHIO Cc O6pa3s0BaHHeM TPEXMePHBIX 
af 


CTpYKTYp (BYKaHMsaTOB) MoxKHO mpel- 


CTABHTb CXeMOH: 


i 
faye 


00° 
20° 
40° 
60° 
0 © 


220° 5 
NER Sas mip 
J ; o 
220° 
Snr a 100 2ayce 100 2ayce 
(vepes T5mun) ; 
Pue. 2 Pre. 3 


vc. 2. KuneTuKa OOpasoBaHua NOMMepHbIX padHKaJoB pH shen HH eS Lies HaTy PpaJIbHOFO: 
Kayuyka c 3% ‘vTerpameruatuypamgucysbpuya mp — ee 

vc. 3. Kuneruka 0O0pa30BaHHa MOMMepHbIX perapadce Hey eee 5 Pe ee 
% TeTpaMeTHJITHypamyucybpuya mp : J —ue 

‘ine ‘hss MHH., 597 Lace 6 —uepes 32 Mun., 7—Mocne oxmaxJeHua Ha Apy 


rol{ @Hb 
1. Tluccoumanua TerpametuituypamaAucyibpuya Ha paMKadiel: 
) (CHy:N —C — S$ — S$ —~C—N (CHyp = 2 (CH)2 “NG 4'S—S", 
I l l 
S 


| (CH),N —C — S —$—C—N (CH 2 (CHAN ~C—S", 
: | I 


| (CHiN =O Ss SC IN (CHer = CH) Ni Sis die GN (CHa 
I I 
2. O6pa30BaHue RODE Ee pamuKaJoB: a 


3 


t | 
) 2 2 => (CH ) N CSN 6! 
H,)2N : S* Gn — 1 Oye) GH CH ( 3)2 i ( ¢ 


<=. OHy — Oe GH Chis 


CH, 
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3. PekoMOvHalWA MOJIMMepHEIX pafNKaJl0B, OOpasoBaHHe TPeXMePHbIxX 
CTpYKTYp, C BXOXKeCHHeM B CTPpyKTypy Kay4yKa paQuKasoB THypaMa: 


CH, GHe ie 
(a) oti, bath cHs ocean lere 2 CH, c CH = CH ~ 7 
CH — CH= © — CH, =m 
chy 
GH; CH, 
(6) ~ CH, — C= GH — CH, ~ +8 —G—N (CH), 0H — ¢— GH — CH, — ; 
S S 
than SNOT gael 
CH, S = CE INIGHD: 
(B) 2~ CH, — ¢— CH — CH cu, 
ee. 2 Chie met ere 
§ a: UN (CHys och Boh age Os 
CH, S 


S oe (CH,)» 


He ucksmoyeHO, TO O6pasyioulMlicd Mpn ByYyWKaHH3alMH JMMeTHIAMTHO- 
KapOaMaT WMHKa, akIeNTHpyaA BOMOpOA W3 A-MeTHJICEHOBLIX py KayuykKa, 
cnoco6cTByer ero MepeBoky B TpeXMepHYIO CTPyKTypy. 


CH, 
(CHy,N 6+ § -szndis Caan oH, eeson econ aaomme anen 
CH, 
“+2 (CH).N—C— SH 420" 42 CH — C= CH — CH, 
s 


CH, 
| 
wis CHiac CH= Chae 
| 
“CH. CH = ere 


CH; 


Halu Onpirpi 10 By IKaHH3allHu KaydyKa cepo B NpHcyTCTBHH Audenurya- 
HUAMHa TIpW Temmeparypax 100—160° He o6HapyxuIH O6pa30BaHHA Mapamar- 
HUTHDIX CI€KTPOB, 4TO YKa3bIBaeT Ha CYUIECTBEHHbI€ OTJIHUNA B MeXaH3Me 
BYJIKaHH3aluu Kayyyka TeTpaMeTHJITHypaMAucyIbpuyOM HW cepok B Mpucyr- 
CTBHH YCKOPHTea ByJiKaHHsalMH. TaKkuM o6pa3o0M, 97eKTpOHHONapaMarHut- 
HbIe CIEKTPbI, OOHAPY2KeHHbIe IPH BYJKaHW3aluu HaTypabHOrO Kay4yKa TeT- 
PaMeTHJITHYPaMAUCYJbPAOM, ABJIAIOTCH IKCIEPMMeHTAJIbHbIM OKa3aTeJIbCTBOM 
paZuKaJIbHOrO XapakTepa [IpoTeKalOulHX B 9TOM Mpolecce peakiHit. 

Bpipaxkato ruryOoky10 OsaroqapHocTs pod. C. E. Bpecaepy, E. M. Camuu- 
ckomy Hu 9. H. Ka36ekosy 3a GouIbIITy!O NOMOM[b B MpOBeeHHM HacTosilero uc- 
culeOBaHHs. 

J\HemponeTpoeckuii XUMUKO-TeXHOJIOrHUeCKUIi Tlocry 10 
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UMTMPOBAHHAS JIMTEPATYPA 
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pesuna, 0, 14 (1958). 4C.E. Bpecaep, E. M. Camuucxkuit, 9. H. Ka36e 
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HM Ap., COopH. QOKM. coBell. 10 XMMM4eCKOM KHHETHKe HM peakUHOHNHO! cnocobHocTu, Man. AH 
CCCP, 1950, crp. 303, 8 C. E. Bpecaep,B. HU. Ipaguaosa, B.A. Xatiuman, 
MKT®, 24, 4, 577 (1954). ® W. Scheele, O. Lorenz, W.Dummmer, Kautschuk 
und Gummi, 2, 27 (1955). 
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PHSHYECKAAH XHMHA 


B. B. BOJIAbIPEB, FO. A. 3AXAPOB, B. MW. EPOUWKUWH u M. PF. COKOJIOBA 
BJIMAHHE NPEABAPHTEJIbBHOrO OBJIYYUEHHA HA CKOPOCTb 
TEPMUYECKOFO PA3JIOQKKEHHA OKCAJIATA CEPEBPA, 
COMEP)KAWIETO NIPHMECb KAXMUA 


(ITpedcmagaeno akademuxom M. M. JLyOununoim 22 VI 1959) 


B wTepatype MMelorcsd yKa3aHHA Ha TO, 4TO MpesBapuTenbHOe OOMyUeHHe 
BY]MMbIM HW YJIbTpaUOIeTOBLIM CBeTOM (1~°), a Tak2Ke PCHTTeHOBCKUMH JIyyamMu 
(‘), IPMBOAMT K ycKOpeHMIO noceqyioulero TepMHYeCKOrO pa3sJl0X%KeHuA OKCa- 
Jiata cepeOpa. Lembio HacTonleli paOorbl ObWwlO0 BLIACHHTb, Kak BJIMAeT OOWyue- 
HHe yJIbTpapuoJieTOBLIM CBETOM H y-payMalvelt Co® Ha ckopocrb TepMuyecKOro 
pa3JIOKeHUA OKCalaTa cepeOpa, cosep2Kaulero npumecb 5 mou. % Cd. 

IIpuroropjieHve HCXOJHbIX TpenapaToB onvcaHo B paoore (*). M3yuenne 
TEPMHYECKOTO Pas JOKEHHA NPOBOLHWIH BeCOBbIM MeTOJOM pH 158° c MOMOIIIbIO 
IIPy2KHHHBIX KBapleBbIX BecoB. M3mMeHeHHIO Beca Ha | MP COOTBeETCTBOBAJO Me- 
peMelieHHe KOHIa IIpy2KHHbI Ha 9KpaHe Ha 13,88 mM. Borlematoujueca ra3006- 
pasHbIe NpOLyKTbl peakUMM HeMpepbIBHO OTKaYHBaHcb. O6syueHue ysbTpa- 
(PHOJIETOBLIM CBETOM IIPOH3BOAMOCb PTYTHO-KBapueBol ammo TIPK-4. Hase- 
cKky lpenapata nomellaJid B KBapleBylO TpyOKy Ha paccTOAHHU 5 CM OT JIaMMBI. 
Tpy6ka HelipepbiBHO Bpalllaviacb C MOMOWLbIO MOTOpUHKa YoppeHa CO CKOPOCTbIO 
60 06/MuH. O6syueHHe y-padnallveH Mpou3sBOANM C NOMOLMLbIO KOOasIbTOBOrO 
MCTOUHHKa Cc MpenapatomCo®. KuHernueckui aHaiu3 SKCHepHMeHTaJIbHbIX 
pe3yIbTaTOB NpOM3BOANIH NO ypaBHeHHio | — a = exp (—Rt") (*)c mocneqyto- 
IMM BbIUMCJICHHEM KOHCTaHTbI CKOpOcTH Mo cooTHOWeHHIO K = nk’/7(°), 

Pe3yJbTaTbI HalIMX OMbITOB NOKa3bIBalOT, YTO NpeBapHTeJIbHOe OOy4YeHHe 
y.-(). CBETOM IIpHBOAUT K YCKOPeHHI0 NoceLyIOulero TEPMHYECKOLO Pas/IOKeHHA, 
yTO coriacyeTcd C JaHHbIMH, MMelouluMHca B sMTepatype. I]peqBapuTebHoe 
oOuyueHne y-paquallueh Tak»xKe NPHBOANT K CHJIBHOMY yYCKOPeHHIO TepMHMYeCKOrO 
pa3JlOxKeHHA OKcaJlaTa cepeOpa. Ha puc. | moKa3aHbI pe3sy/bTaTbI KMHeTHUe- 
CKOFO aHaJiH3a Hallux JaHHbIX NO H3YYeHHIO BIMAHHA OOyYeHHA y.-(—). CBETOM 
Ha TePMHUYeCKOe Pa3sJIOKeHHe IUCTOFO OKCaaTa CepeOpa H OKCaslaTa cepeOpa, Co- 
lepokamlero mpHMecb Cd. Kak BHgHO 3 pHc. 1, yBeIMYeHHe MpoROMKUTeJb- 
HOCTH OOJYYeHHA MpHBOMMT K BO3PaCTaHHiO KOHCTAHTHI CKOPOCTH, BHauaue 
ObICTpOMy, a 3aT€M MOCTOAHHO 3amevisioulemycs. IlokasarTesIb n 43 TONOKH- 
HeTHYeCKOrO ypaBHeHHA YMeHblaeTCH, OCOOCHHO 3aMeCTHO B TeyeHHe NepBoro 
yaca o6lyueHHA. 

B coorsercrsuu c (7, °, 7) MexXaHH3M akTHBUpyloulero JelcTBNA NpesBapH- 
TeJIbHOrO OGJIYYCHHA, MO-BHAMMOMY, CBOAMTCA K MOABJIEHHIO B PeLlleTKe OKCa- 
lata, B Pe3yJIbTaTe yJIaBJIMBaHHA (oOTORIeKTPOHa M3 NOJIOCbI MPpOBOAMMOCTH 
AHVHOHHbIMM BakaHCHAMH WIM JpyrHMM WeHTpaMM 3axXBaTa YacTHI, MeTaJVIMye- 
cKoro cepeOpa. STH YacTHIbl ClyHKaT MPH MocMeLyIOUleM TepMHYECKOM Pa3J10- 
XKCHHH HavabHbIMH WeHTPaMH, C KOTOPBIX HauMHaeTca peakltHa. Tak kak IPH 
OOJYYCHHU YHCO HavabHbIX WeEHTPOB Peak YBeJIMYMBaeTCA, CKOPOCTb Tep- 
MUYCCKOFO PasiOXKeHUA COYYCHHBIX MpenapaTow COo/ibuie YeM HeOOMYUCHHBIX. 
YpenvueHuIoO UNCNa HavaJbHbIX WeHTPOB peaKWHH B pesybTaTe OOyUeHHA H 
CBASAHHOMY C STHM OXBaTY peaklWeli OoJbLWIeH NOM MOBepXHOCTH B HavaJb- 
HbIli MOM€HT COOTBETCTBYe€T YMeHbINeHHe MOKasaTeJiA U3 TOMOKMHETHYCCKOTO 
ypaBHeHHA, BeJIMYHHAa KOTOPOTO COrvlacHO (1°) xapaKTepusyer CTemeHb JOKaJH- 
3alluH TONOXHMMYeCKOrO mpouecca. Tak Kak felicrBue y.-c). cBeTa orpaHH- 
UMBACTCA JIMIIb MOBEPXHOCTbIO KPHCTaJJIOB OKCaslaTa, MO Mepe yBeJMNeHHA 
MPpOJOUKUTEBHOCTH OCOJYYeHHA TMOUlab MOBepXHOCTH He MofBeprillevca 

365 


jelicTBHIO OOYYCHHA CTAHOBHTCA BCe MeHbIWe, POCT KOHCTaHTbI CKOPOCTH 3a- 
MeJ\INeTCH, a BIIMAHHE IpesBapuTetbHOrO OOyYeHHA y.-. CBETOM CKa3bIBaeT- 
Ca, TlaBHbIM O6pa3s0M, TOJIbKO B HavaIbHOH cTauu Mmpollecca TepMUyeCKOrO 
pa3.10x%KeHHA. 


mut’ 107 


wi rite pe eS 


ees 6 6 vac 


(D000NHKUMERbHOCIe OONYYEHLA 25 50 Mu. 

Puc. 1. Bananne o6syuenusa y.-d. Puc. 2. Bavauwe oOmyyeHHA y-pagqvamnen 
CBeTOM Ha KHHeTHYeCKHe NapaMeTpbl Co® Ha TepMHYeCKOe pasloxKeHHe OKCawaTa 
mpouecca TepMHuecKoro pa3s/lOxKeHHA cepeOpa np 158°. / —npenapar uucroro 
oKcaslata cepeOpa: / — usmeHeHHe oKCaJlaTa cepeOpa HeoOyyueHHbIi; 2 — To xe 
KOHCTAaHTbI CKOpOCTH mpoecca Tep- camoe, OOyyeHHbI osonu 43-103 r; § — 
MHYeCKOrO pa3IOXKEHHA UMCTOFO OK- lipenapaT okcalaTa cepeOpa c mpHmecbio 
calata cepeOpa; 2 — To *e Ia OK- KaJMHA HeoOyueHHEIH; 5 — TO >»Ke camoe 
caslaTa cepeOpa c mpHmecbio Cd; 3 — oOmyueHHbit Zo30n 43-10% r; 5 — To xe ca- 
H3M@HeHHe MOKasaTeA nN JIA Tep- Moe, HO oOsmyueHHbIH oso 240-108 r; 
MMYeCKOrO pa3JlOXKCHHA UYMCTOTO OK- 7 —TO %e caMoe, HO OOJYYeHHDI oO30i1 
calmata cepeOpa; #4—To xe AA 300-103 r 


oKcaslaTa, cofep2kaujero mpHMecb Cd 


Jlo6aska Cd yMenbuiaeT KaK CKOpocTb TepMMY4eCKOrO pa3JIOKeHHA OKCa- 
JlaTa, Tak HW adeKT BIMAHUA MpekBapuTebHOrO OGsyYeHHA Ha cKOpocTb. Oco- 
6eHHO BJIMAHMe MpHMecw Cd samMeTHO NpM OoOMbIMX 9KCMOSHUMAX OOyYeHUA 
(puc. 1). B paOore (*), NocBalleHHO M8y4eHHIO BAMAHMA MpuMeceil Ha CKOpOcTb 
TePMHYeECKOFO PasJIORKeHUA OKCaJlaTa cepeOpa, HaMH ObIIO BbICKasaHO Mpesno- 
JIOXKeHHe O TOM, YTO MpHMecb Cd TOpMO3HT TepMM4ecKOe pa3sslOmKeHHe OKCaaTa 
3a cueT 3aXBaTa KaTHOHHOH BakKaHCHel, accOMMUpOBaHHOM C BOLWICAUIMM B pe- 
weTKy HOHOM Cd, NOJOXKUTEbHBIX [bIPOK, KOTOPble MO XOAY TepMuyeckKoro pa3- 
JIOKeHHA AOIMKHLI YaATbCA U3 KpucTasia. Kpome toro, ecu B 3JleMeHTap- 
HbIX CTaNMAX Mpollecca TePMHYeCKOrO pas/OXReHHA MPMHMMAIOT y4acTHe MexJy- 
y3ebHble HOHE! Ag (qedexTnl no PpeuKeto), CKOpocTb mpouecca MoxeT TaKxKe 
YMeHbIUAaTbCA 3a CUeT PEKOMOMHALMM Mex Lyy3euIbHBIX HOHOB Ag Cc KaTHOHHBbIMU 
BakaHchamu. Takum oOpasom mpumecb Cd yMeHbilaeT YMCIO AKTHBHBIX IeHTPOB 
Ha MOBepXHOCTH KpHCTaJiJla OKCaslaTa, C KOTOPbIX MOXKeT HayaTbCa TepMuue- 
ckoe pa3svioweHve. Mexanv3M Jelicrsua oOaBKu Cd mpu o6yuennu oKcanata 
y.-). CBETOM, BEPpOATHO, MOXKHO MpeAcTaBUTb aHa/IOPHUHBIM OOpasom, ec mpel- 
NOJOKUTb, YTO Mpollecc PoOTONH3a MpOXOLUT yepes Te %*Ke OCHOBHEIe 9/IeMeH- 
TapHble cTaqMM, YTO M Mpolecc TepMMYeCKOTO pa3sJIOKeHHA. 

OOsyueHue y-payuauneli Co, ucmycKaioulero, KaK H3BeCTHO, \-KBaHTbI C 
aHepruamu 1,17 u 1,33 Mop (**), npHBoquT K CHIbHOMy ycKopeHuio TOC Yy10- 
mero TEPMHYECKOTO Pa3s/lOXKeHHA OKcaslata cepeOpa. Ha puc. 2 noKasaHpi pe- 
ByJIbTaTEI OMbITOB M10 HSYYeHHIO CKOPOCTH TepMH4YeCKOTO pa3soxKeHUA npena- 
paTOB OKCaJlaTa cepeOpa UUcTOrO H CofepxKalllero MPUMecbh KaMuA, OOMYUeHHBIX 
y-paqvanneh Co* B KoopquHaTax: @ — oA mpopearupoBaBltero pemtectBa, 
¢—spema. B pesyibrare oOy4eHHsA NPM BCeX HCNO/Ib3OBaHHbIX HaMu Jo3ax 
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or 43 Ao 300 ThIc. r, TepMH4eCKOe pasOKeHHe YUCTOTO OKCasIaTAa cepeOpa nepe- 
XOAHT BO B3PbIB y2Ke Yepes 6—8 MHH. Nocse Hayasa onpira. Tepmuyeckoe pa3- 
JiOx*KeHHe OKCaJIaTa CepeOpa C MpHMecbiO KaMUA Nocse OOyYeHUA TAaKKe yCKO- 
pxeTcAH, HO B ropa3qo MeHbulelt creneHu. Uem Goubme 03a OOuIYYeHHA, TEM B 
Ooubiliel cremeHH yBenMunMBaeTcH cKOpocTb. PesysbTaTbl KHHeTHUeCKOrO aHa- 
JH3a JAaHHbIX MO PasJOXRKeHHIO OKCaJlaTa CepeOpa, MpesBapHTebHO OOyYeHHOrO 
Y-PaqvalMeh noKasaHpl Ha puc. 3. M3 unx culeqyer, uo yBeMUeHHe JO3bI mpey- 
BapHTeIbHOrO OOJYYEHUA MPUBOANT K BO3PaCTaHHIO KOHCTAHTHI CKOpOcTH pe- 
akUMM HW yMeHbUIeHHIO NOKasatesa 1. B oTMune OT 3ABHCHMOCTH, KOTOPad HMevIa 
MeCTO IPH MpefBapuTeIbHOM OOJIyYeHHH OKCallaTa cepeOpa ysbTpaduosero- 
BbIM CBETOM, IIPH OOJYYeHHU Y-Pauallel MUKasaTe/b NM U3MCHAeTCA HE TOKO 
B HavaJIbHbIli Mepvoy, oO yueHNA, HO HW Ha BCeM eFo NPOTAXKeHHH. 

M3 BO3MOXKHBIX NpCleccoB, KOTOPbIe MOryT MpPOHCXOAUTh pH BsanMozell- 
CTBHH Y-H3JIyYeHHA C TBepAbIM BeLLeCTBOM, B HallleM CJlyy¥ae HanOouIbulee 3Ha- 
geHHe JOJOKHbI HMeTb (OTOSIeKTPHUeCKOe NOFJO- 


“1 ye 

uleHHe \-KBaHTa HM KOMITOHOBCKOe paccesHHe ee F 
(*). Tak Kak 9Heprua y-KBaHTa BO MHCFO pa3 é 4 
OouIblesHeprHuu, HEOOXOAHMON JIA OTPbIBa B/IeK- 9 iby 
TPpOHOB HM Mepexofla HX B NOJOCy NpoBo_NMocTH, i 
SJIEKTPOHbI, BLIOUTHIC KBAHTAMH IIpHoTos/ekTpH- oe ; 
YeECKOM MOPIOUeHHH, JOJIKHbI OO/IaaTb MocTa- ~< 
TOUHOH SHeEprvel vist BLIOHBAaHHA BTOPHUHBIX 
SJIEKTPpOHOB. KOMNTOHOBCKOoe pacceaHuve Takxe, 3 
B KOHeEYHOM HTOre, AOJKHO NPHBOAUTb K NOAB- a bs 

= 200 U0 10° r 
JICHHIO B TBEPAOM BelllecTBe WoOaBouHOrO KOJIH- Lose obnysenus 
4ecTBa CBOOOZHBIX 37eKTpoHOB. M B ToM H B 

Puc. 3. Bausanne o6syuenna 


Zpyrom cu1ryuae oOpa30BaBiiveca CBOOOHBIe 3JIe- 
KTPOHbI MOryT ObITb 3aXBa4eHbl AHHOHHbIMH Ba- 
KaHCHAMHM WIM APyrHMM WeHTpaMHu 3aXBaTa KaK 


‘-panqvanuel Co® Ha KuHeTHUeC- 
KHe Mapamerpbl Mmpowecca TepMH- 
ueCKOrO pa3sIOKeHHA OKCavlaTa 
cepeOpa, cofepxaulero MpHmecb 


Ha MOBePXHOCTH, TaK H B OObeMe KPHCcTaJJia c 
OOpa3s0BaHHeM HauvaJIbHbIX WeHTPOB JJIA TocwJe- 
yroulero TepMuyecKoro pa3ulomeHHA. Moxuno 
TaKMM OOpa30M MoularaTb, YTO MeXaHH3M OOpa- 


KayMua: 1 — u3MeHeHHE KOHCTAaH- 

Tbl CKopocTH; 2 — u3MeHeHHe T10- 

Ka3aTe@Jin 4 H3 TOMOKHHETHYECKOrO 
ypaBHeHHa 


SOBaHHA HavaJIbHbIX IeHTPpOB pH oOOmyyeHHH 
paualveh ToT »%xKe caMbii, uTO HM pH Jelicrsun y.-c. cBetra. Pasuuma cocToHT 
JIMIb B TOM, UTOB TO BPeMA Kak JelicTBHe y.-d). CBeTa OrpaHHuNBaeTCA NOBepXx- 
HOCTbIO KPHCTaJJJIOB, HU BJIMAHHe OOJIYYeCHHA CKa3bIBaeTCA, TIaBHbIM OOpa3som, 
TOJIbKO Ha HavaIbHOM CTauH TepMMYECKOTO Pa3JIOKeHHA, OOIyYeHHe Y-paHa- 
Ue BbISbIBAeCT MOABJIGHHE AKTMBHbIX WeHTPOB BO BCeM OObeMe KPHCTaJia U 
MOSTOMY BJIMAeT He TOJIbKO Ha HavaJIbHy!0 CTaqutO, HO H Ha JaJbHelilllee pa3- 
BUTHe Mpollecca TepMMYeCKOTO Pa3JIOXKeHHA BO BCeM OObEME KPHCTaMa. 
Jlo6aBKa KaMUA VM B 3TOM CuTyuae 3a cueT OCOPa30BaHHA B pelleTKe JoONOu- 
HUTeJIbBHOTO UNCIa KaTHOHHbIX BakaHCHH, KOTOPbl€ MOryT yJlaBJIMBaTb MOJIO- 
XKUTCJIbHbIe JbIPKM WIM KaTHOHbI CepeOpa H3 MexOy3JIHH, yMeHbIuaeT acdext 
BIMAHUA MpeqBapvtTeibHOrO OOJyYeHHA Y-pakMallMel Ha CKOPOCTb TepMiHye- 
CKOFO pa3sJIOXKeHHA OKCaJlaTa cepeOpa. 


i i Tlocrynn.1o 
ToMCKHif MOWJMTeCXHHYCCKUM = MHCTHTYT y 
um. C. M. Kuposa LOP VAR TO59 
LWUTUPOBAHHAA JIATEPATYPA i 
DA. Benton J. Cunning ha m,.J.Am. Chem. Soc.,.57,2230(1935)105 77a oun 


i rans. Farad. Soc., 44, 206 (1948). 3S. Sheppard, W.Vanselow, 
Dauae cuiaat Soe. ..b2) 8467°(1980)2" Za Szabo, BE. Biro - Su gar, Zs. Elektro- 
chem., 60, 871 (1956). ® A. Finch, P. Jacobs, F. Tompkins, J. Chem. Soc., 
1954,2054. *®L. Suchow,S. Hersh, J. Phys. Chem., 57, 438 (1953). B. B.C zB u- 
puzos, Uccneqopanne BAMAHHA MpesBapTelbHOrO OOyYeHHA Ha TepMMuecKMM pactay 
TBePALIX Bellects, AsrToped. mucceptauuu, Munck, 1950. O18n Ise 1s) Odilgy 180 1) Gs 
B. WH. Epowmxnuuyg, 1. A. 3axapos, Hayun. 20K. BbICII. WIK., Cep. XMM. M XMMH4. 
mexnon., Ne3(1959). ® B. B. Epogees, JAH, 52, 575(1946), LT. B.Caxosuy, 
Yu. 3am. Tomek. roc. yuus., 26, 103 (1955). TS ia tien Ie yacieis;. Bs) lw abiipKwors suas 
Tr. B. O6suuues, LamMma-n3nyyenve paWOaKTHBHbIX H30TONOB MW MpOAyKTOB Aenenus, 
M., 1958. 1B. OnwaprTu, COopn. Xum. AelficrBue usny4. Some suep. VWJI, 1949. 
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PH3BHTECKAH XHMHA 


E. 3. BAHTAMKHH 


W3Y4EHHME TEPMOXMHAMHYECKYX CBOMCTB TBEPJIbIX 
PACTBOPOB CHCTEMbI HUKEJIb — XPOM 


(II pedcmaeaeno axademuxom I. B. Kyporomoesim 7 VII 1959) 


Uccneqopanve TepMoJMHaMMueCKHX CBOHCTB TBepAbIX PaCTBOPOB CHCTeMBI 
HUKellb — XPOM [peAcTaBAeT MATepec C Pa3JIMUHbIX TOYeK 3peHHA. B yacrt- 
HOCTH, TaKoe HCC/IeOBaHve JOJMKHO CHOCOOCTBOBATb OoJIee PIyOOKOMY BbIACHe- 
HHIO MpoleccoB, MpOHCXOAAIMX B WKapPOMpOyHbIX CWaBax THMa HHMOHHK, 
WH PpOKO HCHO/Ib3YeMBIX B IIPOMbIMWIeHHOCTH. Kak u3BecTHO, IIpH paOoTe STHX 
cmulaBoB (HIM Mp MpekBapuTeJIbHOH TepMooOpaborkKe) MpoucxoAHT mpollecc 
BbIACICHHA HIM KOaryJIAWHH YNPOUHAIOMeH Pasbl, KOTOPbIH OMpeeAeTCA CKO- 
pocTbio XHMHMYecKol Wuppy3uH KOMMOHeHTOB clviaBa. JIA u3syyeHHA XHMH- 
yeckoH Audpy3uu HeoOxoAHMbI WaHHble O NWaplWWabHbIX TePMOAHHAMHYeCKUX 
MOTeHIMasaxX .KOMMOHeHTOB. KpoMe Toro, 3HaHHe TepMOAHHAMHYeCKUX Xapak- 
TepuCTHK (as CMaBa MO3BOJIAeT HE3ABHCHMBbIM IYTeM OMpeleIMTb YCJIOBHA UX 
CYylleCTBOBaHHAl HM TpaHHbl paCTBOPHMOCTH KOMIMOHeEHTOB. B cilyyae MpoMbIIlI- 
JICHHbIX 2KAPOMPOUHbIX CIIaBOB TEePMOAMHAMMYeCKOe HCCJIeEOBaHHe OCJIOXKHACT- 
CA OOJIbLIMM YHCJIOM KOMIIOHeHTOB. IlosTOMy NepBax CTYMeHb H3YYeHHA TepMO- 
JMHaAMMYeCKHX CBOHCTB %KapOMpOUHbIX CMIaBOB THINa HHMOHHK JlOJIKHa CO- 
CTOATh B HCCJIeOBaHHH CHCTeMbI HHKeJlb — XpoOM. 

OnpeyesleHHio TepMOAMHaMHYeCKHX XapakTepHCTHK CHCTeMbI HHKeJIb — 
XpOM OblIM TocBsleHb! padortni (7,2). B pa6ore [py6e u Oana (4) na ocHoBa- 
HHH JaHHbIX O peaKIHH OKHCJIeHHA XPOMa B CIWaBaX HHKeJIb — XpoM OpluIM 
BBIYHCJIeHbI MaplMa/IbHble MH MHTerpaJIbHble JHTAIbMIMH HW CBOOOZHbIe 9HEPruu 
mpu Temnepatypax 1100 u 1200°. 3 srux AaHHbix CleLyer, YTO CMWaBbl HAKeJIb— 
XPOM XapaKTepH3YIOTCH OTPHUaTeIbHbIMH TeMJIOTOH HM SHTPOMMeH CMelIeHUs 
H MPOABAAIOT OTPHUATeIbHOe OTKMOHEHHE OT 3aKOHA HeaIbHbIX PACTBOPOB BO 
BCeM HHTepBaJle KOHWeHTpaluli. 

Mettepnur (°), aHalu3supyaA pesyibTaTHI padoThr Tpy6e, moKa3piBaet, 4To 
OHH HaXOJATCA B MpOTHBOpeyHH C BUAOM AMarpaMMbl COCTOAHHA CHCTeMBI HH- 
Keb — XpoM. Meliepuur cuntaeT pe3ybTaTbl padotet (1) ommm6ouHbIMu, mpen- 
moaraxd, UTO B CllaBax, OoraTbiX HHKeJIeM, He OblwIO JOCTHTHYTO paBHOBecue,. 
a B CilaBax, OoraTbIX XPOMOM, OblJla HH3Ka TOUHOCTS MeToa. B Apyroit padote, 
NOCBAILCHHOH MCCIeQOBaHWIO CMIaBOB HHKelb — XpomM (°), Obl ompeseseHEt 
TepMOAMHAMH4eCKHe AKTHBHOCTH XpoMa IIpH TeMepatype 750° MeToJoM u3Mepe- 
HMA 9. A. C. KOHWeHTPaMOHHOrO LrasbBaHnyecKoro aIeMeHTa. Dpto ycTaHoB- 
JIeHO, TO OTPHIaTesbHOe OTKJOHEHHeE OT 3aKOHOB HeaIbHbIX pacCTBOpPoB, 
WMerolilee MeCTO IIPH MaJIbIX KOHICHTPalWAX XPOMa, MepeXOAUT B NOMOXKUTeb- 
Hoe C YBeJIMUeCHHeM KOHWeHnTpaltun. ABTopaM He yaslocb NOYYHTb Temmepatyp- 
HY!0 83aBHCHMOCTb aKTHBHOCTH H3-3a OTCYTCTBUA BOCIPOM3BOJHUMOCTH pesysbTAa- 
TOB IO TeMIlepatype. 

B uactoatleli padore crapusoch IeubIO oMpeseneHue CBOOOAHOH sHepruH 
CMeIICHHA, a TaK*Ke TEMVIOTHI H SHTPOMMM CMCIICHUA JIA TBePAbIX PacTBOpoOB, 
OoraTbixX HHKeJleM, CHCTeMbI HHKeJIb — XPOM. Sajlaua CBOAUMacb K OMpeseeHUIO 
NaBJICHHA HACbILeEHHOrO Tapa XPOMa Ha CllaBaMM pas/IMYHOrO CocTaBa H YTOUs 
HeHHIO JaHHbIX NO uNCTOMy xpomy. B kauecTBe MeToJa HCCeLOBaHHA Ob HC 
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MOJIb3OBaH KHYACeHOBCKHH clloco6 onpeyeleHuA WaBJIeHHA Mapa B CoveTaHHH 
C MeTOJOM paqHoakTHBHIX H30TONOB (*). Baia onpesesieHbl yapyrocTu mapoB 
XpoMa [IH CNIaBOB, COdepmamux 3,5; 7,85; 20,3; 27,4; 41,6 ar.% xpoma, 
a TakKxKe Ha, YHCTbIM XPOMOM B HHTepBaJle TemNepatyp 1100—1300°. Oxcnepu- 
MeHTaJIbHble WaHHbIe OO yMpyrocTH Napa XpoMma, BbipaxkeHHble B JMH/CM?, 


/ 


= 


\gp (Cunfem’) 


& 


60 


100____—_—*t200 


100°C 
T 
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75 


Puc. 1. JJapnenue mapa xpoma (qu#x/cM?) Hay 
ciwlaBaMH HAKejib — XPoM 


mpHBewenbi Ha puc. 1. TemmepatypHaa 3aBHCHMOCTb ypyrocTH Mapa onmMcpi- 


BaeTcA CJIeETYIOWMUMH YpaBHeHHAMH: 
19760 
gp =——p + 11,18 
20250 
lg p ae =e 11,93 
19770 
lee =e le 26 
49040 
lg p= — pr + 12,08 
19060 
eles caadet + 12,37 
19810 
lgp=——z + 13,02 


A 3,5 at. % Xpoma 
naa 7,85 at. % xpoma 
naa 20,3 aT. % Xpoma 
qaa 27,4 ar. % xpoma 
naa 41,6 at. % Xpoma 


JIA UMCTOTO XPOMa. 


Ilo qanHpim 06 yupyrocTv mapa XpoMa OblJIM BbIuHCJIeHbI TepMOAMHaMHUeC- 
Kue aKTHBHOCTH XpoMa mpH Temileparype 1200°, a TakxKe C MOMOLIbIO ypaBHe- 
Hua Tu66ca — Jliorema noJcCuuTaHbl AKTHBHOCTH HUKeIA. OTH LaHHble MpuBese- 
HbI Ha puc. 2. Tenorpl pacTBopeHuaA XpoMa, N0-BHAHMOMY, PasyMHee  BbINHC- 
JIATh, UCHOMb3YA pesyJIbTaTeI H aHHbIe 06 akTHBHOCTH padoThl (7). B stom cay- 
uae 3a cueT Oovlee WIMpoKoro TemMepatypHoro uHTepBala (750—1200°) omMOKu. 
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6yAyT SHaYHTeIbHO MeHbile. TemJIOTbI pacTBOpeHHA XPOMA, 4 TAaK2Ke TeIWIOTHI 
paCTBOPeHHA HHKeJIA, BbIYMCIeCHHbIe TO ypaBHeHHIO I'u66ca — JItorema, mped- 
CTaBJIeHbI Ha pHc. 3. 

Ha ocHopaHuu JaHHbIX 0 TEPMOAMHAMHYeCKOM AKTHBHOCTH M WaplWaJIbHbIx 
TellJlOTaX PaCTBOPeHMA BBIVHCIeHbI OTHOCHTCJbHbIe HMHTerpasbHble TCPMO- 
WuHaMuueckue (pyHkWuH: Temsocozep»xanue AH = Xc,AMc, + XyniAHni ¥ Tep- 
MOJMHaMHYeCcKHH NOTeHIMaJI A Fess 
= RT (Xcr Indcoy + Xni ln ani). DaTponua 
BLIVHCIAaCb UO H3BeCTHOH popmyuie 
AS = (AH —AF)/T. Tepmoyunamuye- 
cknve (pyHKUHH JIA CHCTEMbI HUKeJIb — 
XPOM IIpHBeeHbI Ha puc. 4. 

Kak BHHO 43 puc. 2, TepMOoqHHaMH4Ue- 
CKad AaKTHBHOCTb XpOMa IPH MaJIbIX KOH- 


IleHTpalluAX XapakTepH3yeTcA oTpulta- 
T@JIbHbIM OTKJIOHEHHEM OT 3€AKOHOB 
WleaJIbHbIX PaCTBOPOB, pH  OOVJIbLIMX 


KOHILGHTPalluAX OTKJIOHeEHHe CTAaHOBHTCA 
MOJIOXKUTeIbHBIM. TemloTa pacTBOpeHHA 
(puc. 3), OTpHuaTesbHad MpH 
HeOOJIbIIOM COJepxkaHHH XpoOMa, CTAaHO- 
BUTCA MOJOXKUTeIbHOH MPH npHOMxKe- 
HHH K TpaHuue pacrBopumoctTu. Ilosyuen- 
HbIe JaHHbIe CBHJeTeIbCTBYIOT O TOM, 
4YTO ATOMbI XPOMAa C PellleTKOM YHCTOTO HHKeJIA CBA3AHbI GoJIee MPOUHO, YeM C 
pellleTKoH TBepJoro pacTBopa. C TouKH 3peHHA NOJIyYeHHbIX Pe3YJIbTaTOB CJle- 
ayeT YTOYHHTb HeEKOTOPbIe BbIBObI padorbl (°), B KOTOPOH Oblio YCTaHOBJeHO, 
4UTO SHEPrHA aKTHBalluH Wuppy3uu xXpoMa B YHCTOM HHKesle MeHbIlle, eM B 


g2 04 06 98 


X..— > 


cr xpoma 


Puc. 2. TepMoquHamMMueckHe aKTHBHO- 
cTH xpoMa (/) H HuKena (2) B chuaBax 
HUKeJIb — XpoM 


cmuaBe c 20% xpoma. Ilo-puqumomy, yTBepxKJe- hKan/mone 

HHe€ aBTOPOB O TOM, YTO aTOMBI XpoMa B pellleTKe ae 

TBepJoro pacTBopa CBA3aHbI Ooslee MpoOuHO, CuJle- +2 / 
AyeT MOHHMaTb B KHH@€THYeCCKOM CMbICJIe: AaTOMBI ig 

XpOMa, HaXxOJAlveca B y3ulaxX KpuCcTaWIMYecKoli 0 

pellleTKH TBepforo pacTBopa, Oovlee OKaM3OBaHbI = - 2 


WM IIpH 9JIEMeHTaPHOM akTe updpy3uu uM Mpuxo- < 


AUTCA MpeooseBaTb Ooulee BbICOKHe NOTEHIHaJIb- oy 
HbIe Oapbepbl. = 

Ha puc. 4 npuBeyeHbI KOHIeHTpallMOHHble 3a- YY G2 03 48 
BHCHMOCTH CBOOOQHOH SHeEPrHH pH TemMiMepaType op ——> 
1200", SHTponuN H TelWIOTEI CMeweHHA. Kak BHZ- py 3. ees 


pacTBope- 
Hua xpoma (/) H HuKenA (2) 
B ClWlaBaX HUKeIb — XpoM 


HO H3 9TOFO PHCYHKA, B ClvlaBaX HUKelb — XpOM 
B HHTepBaJle KOHWeHTpauul O—40 atr.% Cr umeer 
MeCTO OTPHIUaTebHad M30bITOUHAaA  cBOOOAHAaA 
9HeprHa, cBbile 40 at.% Cr ona, Mo-BuqHMOMY, MosomKHTeMbHAa. Tenmota 
CMeINeHHA JIA TBePAbIX PaCTBOPOB B HHTepBasle oT 0 no 43 at.% xpoma 
OTPHWaTelbHa (CMWaBbl B 3TOM HHTepBaJle KOHIeHTpallMii M3 UHCTHIX KOMTMO- 
HeHTOB OOpPasytoTCA C BbIAeeHHeM Telia). STO O3HaYaeT, YTO SHEPrHA CBA3H 
BospacTaeT NIpH NoOaBseHHu K YHCTOMY HHKelIO xXpoMa. Cusbl CBA3H, Kak 
3TO YCTaHOBJIeHO B pa6ote (°), Takxke YBeIHUMBaIOTCA pH oOaBseHnuu 
xpoMa K HHKeJl10. TakuM o6pa30M B CHCTeMe HHKeJlb — XpoOM HaGuOJaeTcA 


He€KOTOPOe KaYeCTBEHHOe COOTBeETCTBHe MexK]Y CHaMM CBA3H UH 2HeprMel 
CBA3H. 


OHTPONHA CMeLIeCHHA, KaK 9TO BHLHO 43 pH. 4, 3aMeTHO MeHbUIe SHTPONMH 
‘CMeHICHHA JVIX Wea/IbHbIX PaCTBOPOB, MPHYeM MAKCHMAJIbHOe OTKJIOHeEHHe 
MMeeT MecTO Ia coctaBa NieCr. Ilo-suqumMomy, oTpulkaTeibHad u36bITOUHAaA 
SHTPONHA, HaOsOMaeMadA B HallleM Clyyae, CBUJeTeMbCTBYeT HOO O 61M2KHeEM 
mlopayKe, HOO 006 OTKJOHeEHHM TeMJIOeMKOCTH ciwaBa OT aMTHBHOCTH. 
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IIpeqcrapuiseT HekoTopblii HHTepec OOCYAUTb MOsyYeHHIe Pe3YJIbTaTbI C TOU- 
KH 3PpeHHA KBa3HXHMMYeCKOH TeopHH. Paccmorpenve MOMYYeHHbIX JaHHbIX 
‘C TOUKH 3peHHA MpeAcTaBeHHA SHEPruM TBePAOFO PacTBopa B Bue CYMMbI 3HEP- 
PM B3auMOeHCTBUA Map COCeAHMX ATOMOB MPHBOJUT K BbIBOLY, UTO pasHOHMeH- 
HbI€ ATOMbI CBA3AHbI Ooee MpOuHO, YeM OLHOUMeHHEIe. JlelcTBUTeJIbHO, B pa3- 


O©aBJIeHHOM TBepAOM pacTBope, Korsla aTOMbI XPOMA MO/HOCTbIO OKpy2KeHbI aTOMa- 
‘MM HHKeJIA, HaOORaeTcA HanOolbuaAt 


OTpullaTeibHad TemloTa pacTBOpeHuA  ¢han/mans han/pane sped 


xpoma. IIpu ypenmuenuu Kkontleutpa- 


WMH XpOMa IIOABJIAIOTCA MeHee IIpouHO f 
CBA3SaHHbIe Mappl Cr—Cr u B coor- 
‘BeTCTBHH C 93THM TelvJloTa pacTBope- 
‘HHA XpOMa CTaHOBHTCA Goulee MOOKH- 
TeIbHOH. B pacTBope c MaJIbIM Coep- 
KaHHeM XPOMa aTOMbI HHKeJIA PlaBHbIM 
00pa30M CBA3aHbI camu c coool. IIpu 
YBeJIMUCHHH KOHIUeHTpalluH XpoMa UHC- 
Jo Oomee mpouHprx cpaseth Ni—Cr  - 
YBeIMIMBAaeTCA HW TeMIOTa PaCTBOPeHHA pyc. 4. CBoSonuere suepruu (1), TensoTHI 
HUKCIA CTAHOBHTCA OTPHIUaATeJIbHOH. wm SHTpONMM cMeMICHHA BCMaBax HUKeIb— 
Takum oOpa30M, Ha OCHOBaHHM HallMx XPOM 

AaHHbIX KBa3HXHMHMYeCKad TeopuA Mpel- 

€Ka3biBaeT OJIMKHUH MopAOK C MpeHMYIIeCTBeHHbIM OOpa3s0BaHvem map 
Pa3HOHMeHHBIX aTOMOB. MHTepecHO OTMeTHTb, UTO cBepxcTpyKTypa NieCr, 
OOHapy2KeHHad B paOotax (7,8), TakxKe xapakTepH3yeTcH OOJIbUIMM 4HCJIOM 
Map Ppa3HOHMMeHHbIX ATOMOB, YeM IIPH XaOTHYeCKOM pa3MellleHHH. 


IlenTpanbHbld HaydHO-HCCTeMOBaTeMbCKHTL 
MHCTHTYT UePHOH MeTaypruu Ilocrynuo 
AD) SY SISSY) 
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Jloxraage Akagemunu nwayk CCCP 
1959. Tow 129, Ni 2 


@H3BHYECKAA XHMHA 


3. X. EHHKEEB, JI. A. MAPFOJINC 
M 4aeH-Koppecnonzent AH CCCP C. 3. POTHHCKHH 


O BJIMAHHUW 3APADQKEHHA MOBEPXHOCTH OKHCH WHHKA 
HA CKOPOCTb XEMOCOPBIUHH KHCJIOPOJA 


BumaHve 3apsxKeHHA MOBEPXHOCTH NMOJIYNPOBOLHUKAa OTHOCHTEJIbHO OObeMa! 
Ha KHHeETHKY XeMOCOPOMHH paccMaTpHBaJiocb pxOM aBTopos (*~*). HezaBHo 
OJHHM H3 aBTOPOB HacTOAMel cTaTbu (°) OblwIO NOKa3aHO, 4YTO AIA MHOOOrO XMMH- 
yecKoro lpollecca, MmpoTekalollero Ha NOBePXHOCTH MOJYMpOBOLHHKAa Yepe3 3a- 
PAXKCHHBIe NepeXOAHbI€e KOMMJI€KCbI, HaOwJOaeMad SHeprua akTMBallMu E co- 
J\epxKUT TORKe B BHe CularaeMoro SHEPFHiO 3apAXKeHHA MOBEPXHOCTH OTHOCU- 
Te@JIbHO OObeEMa NOJYMpOBOAHUKa 


NES = + eAVs, 
re Vs— CYMMapHaxv PasHOCTb NOTCHIHMAaJIOB MexKAY NOBCPXHOCTbIO H OObeEMOM: 
NOJLy IpOBOAHHKa, o6yc.loBJIeHHaA BCeMH (akTOPaMH, BJIMAIOWHMH Ha ITY Bes 
JIMUHHY. 


CmeujeHHe ypoBHa DepMu B CObeME NOJIYNPOBOAHHKa, BbISBIBAeCMOe PaCTBO- 


PeHHeM B HEM npumecen, AOJZKHO OKA3bIBaATb BJINAHHE Ha Sige B COOTBeTCTBHH. 


C OOYCJIOBJICHHbIM H3MCHEHHeM PacCTOAHHA yYpoBHA MepMu oT Kpas 30H. Ec 
ypopeHb MepMu B CObEME NOJIYNPOBOAHHKa 3aKpelVieH, TO H3MeHeHve 9HEPruL 
aKTHBallHH mponecca AF fJom*KHO TpakTHYecKH COBNaaTb C H3MCHEHHeEM 3a- 
ru6a 30H. IIpu xemocopOuHu Ha HEOLHOPOAHbIX NOBEPXHOCTAX MOMOXeHHE KOH- 
TPOJMPYIOWleH MOJOChI HEMpepbIBHO CMelaeTCA C POCTOM 3aNOJIHeEHHA, NOSTOMY 


AE+, wHaOuroqaemoe 3a cueT aflcopOmuHH (pH HeH3MeHHOcTH UHcxosHoro £), 
mpeAcTaBaeT CyMMYy 


NE Sen = INE’ = AEp, 


re AE,— H3MeHeHHe, BbISBaHHOe NMepeMellleHHeM m0 pacupefemenuio, a AE,— 
cMelleHHe pacipeseJleHHA NO, BJIMAHHeM 3apA%KeHHA NOBepxXHocTH. Hanomenue 
9THX JByX 9ddeKToR, OTCyTCTBYyIOMlee IPH KaTaJIHTHYeCKOM TIpollecce, ABIAeTCA 
OCHOBHOM TPyAHOCTbIO B ONpeeJICEHHH BJIMAHHA 3apAx%KeHHA Ha KHHETHKY XeMO- 
CopOWNH, MOCKOJIbKy BCe peaJIbHbIe aCOpOeHThI H KaTaJIM3aTOPbI HEOMHOPOLHEI. 
B Tex culy¥aax, KOra TMMOJIbHbIM MOMe€HT MOJIEKYJI, 3AXBAYCHHbIX HeOOpaTHMO: 
MOBEPXHOCTHIO, HEBEJIMK, SKCIe€PHMeHTaJIbHO ONpesesseMoe H3MeHEHHe PadoTHh 
BbIxoa A@ MO*KeT CJYKUTb MepOh 3arMOa SHeEpreTHYeCKHX 30H Ha NOBePXHOCTH 
nosynpopoyunka (AV p). 

Jlii TIpoBepKH CBA3H CKOPOCTeH XeEMOCOPOLMH C 3apAXKeHHeEM NOBepXHOCTH 
HeOOXOAMMO B IHPOKHX lpeseaxX USMeHATb HavaJIbHbI NOTeHUNas NOBepXHO- 
cru. [lponurka mpenapatos ZnO pacrsopom ZnSOa c nocsexyrouluM mporpe- 
BOM I1pH 450° yBesMuHBaeT padoTy BEIXOLa @ Ha 0,5 9B NO CpaBHeHHIO Cc UHCTHIM 
ZnO. Kak noxasana I’. M. )KaOpoga, c MoMOLIbIO MeyeHo!i ceppi S*°, Ha noBepx- 
HoctHd ZnO B sTHX ycsoBuax ZnSO«s npouHo saKpemven. BBeqenue xe LisO 
B ZnO MpHBOLMT K 3HaYHTeJIbHOMY CHV KeHHIO Q. 

YeNbHbIe MOBepxXHocTH OOpasios ZnO c pa3sMYHbIMH MpMMecsMu, u3MepeH- 
HbIMH (pHJIbTPpallMOHHBIM MeToyoM JlepsaruuHa, npuBeseHp B Tab. 1. 
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Vismenenue pa6otn Bbixona alekTpoua ZnO ompesetasiocb NO KOHTAaKTHOII 
PasHOCTH MOTEHIMaOB MeTONOM BHOpUpytoulero KOHeHcaTopa (°). Ina ynane- 
‘HMA afcopOMpoBaHHoro KHCMOposa Cc MOBepXHOCTH oOpasitEl MIporpeBaJiucb B 
aTMocdepe OKucH yrulepoga mpu 350—400° c nocwieqyrouleH OTKAUKOM TO Japwie- 
Hust 10~° mM pr. cr. Konraxruaa pa3Hocrb norenlmasoB MexK]y HCCJ1eqyeMbIM 
OOpasilOM NOJIYMPOBOAHUKAa H 30J0THIM OTCYETHBIM 9uIeKTPOLOM U3MepAacb TIPU 
KOMHATHOH TeMlepatype Cc TouHocTbIo +0,01 B. BocnponsBoqumocrb u3mMepeHuii 
coctaBiala 0,05 B. B ta6n. 2 yKasaHbl KOHTaKTHBIe NOTeHUMAJbI o0pa3lloB 


Ta6auna 1 Taoununa 2 
YieubHbIe NOBEPXHOCTH allcop 6eHTOB 3 

KoutTakTu. 

Non ° y eR KatasusaTop getle rey 
Seis Axcop6ent Ropeheat Ge are Stee 
4 ZnO 8) 4 ZnO -+0,75 
2 ZnO + 8% Li,O AGO) 2 ZnO + 8% LigO —0,05 
3 ZnO + 0,1% ZnSO, a) 3 ZnO +0,1% ZnSO, +0,95 
4 ZnO + 15% ZnSO, 22,6 4 ZnO + 15% ZnSO, +1,30 


{uJIM H3MeHeHne paooTEl BEIXoZa A*) AIA YHCTOK MH MOMpPULMpOBaHHOH JOOaBKkaMu 
ZnO. Bregenne LizO ymenbutaer paOoTy Bpixofa, a ZnSOs yBesMuuBaeT ee OT- 
HOCHTe€JIbHO paOoTHI BbEIxoda uNcTOH ZnO. 

Ha puc. | npupeyeHpr KHHeTHYeCKHe H30TEPMBbI acopOWHH KHcOoposa Ha 
yucTOH HU MoqudunApoBanHoK ZnO npn 342°. V3 rpaduKa acuo, uro Lit ycexo- 
paeT, a SOj” 3amMediseT xemocopOuMio KHCJIOposa. 

Jl W3MepeHHA SHEP aKkTUBalMH acopOWMH KMHeETHYeCKHe H30TEPMbI 
ANCOpOUHH Obiwiu U3MepeHbI pu Temnepatypax 242, 300 u 430°. B Ta6a. 3 npu- 


Ta6auna 3 


M3meHeHue SHeprult aKTHBalMM acopOluu KUCTOpo_a MU 3apA-KeHUA MOBepXHoOcTH UUCTOH 
H MOJMPHUMPOBaHHOM OKHCH WHHKa 


Hsmen. paoo- Sueprua akTuBalnn, 
Tel BE XONA Oe KKaJI/MOJIb VW3smenenne 
NoNe SHEPrHuH 
Tl. 0 Berane ee LO) NAMEN ya Se 
at x? mo Ha. | Sempmopuya —| 5.40-3 
3B TAGE || CxO? || Dani macau oan MOJIb 
CTAM mIpH g = 0 oe 
iN ZnO 0) 0 26 19 20 — 
2 ZnO + 8% Li,O —0,80 | —18 7 7,9 10 —19 
3 ZnO +0,1% ZnSO, | +0,20}/+ 4,5 30 — — + 4 
4 ZnO + 15% ZnSO, | +0,55 N28) || ates 30 — +12 


BeJleHbI QHEPrHu aKTUBAHH alcopOuuH KHCOpoqa Ha uucToH ZNO u c WobaB- 
KaMH. QHeEpruaA AaKTHBALMH XeMOCOPOLHH ONpeeIANAaCh NO HaYaJIbHbIM CKOPOCTAM 
mpolecca (3a 3 MMH.) H Mo ypaBHenHio W = Wy e-*? qua gq =0, a Takxe 0 H30- 
CTePHbIM CKOPOCTAM. 

Ha puc. 2 npupBeseHo comocTaBleHve H3MeHeHHH 9HEprHii AKTHBALLUU alcopo- 
IMM KUcMOpogwa Ha ZNO c JoOaBKamu Li,O u ZnSO« c U3MeHeHHeEM HataJIbHOH QP. 
B mpefesax omiM6o0k onpita (OKOvIO 2 KKaJI.) HaOMOMaeTCA MHeHHadA 3ABMCHMOCTb 
AE or Ag. IIpamasa npoxogur mourn TOUHO MO yrvioM B 45° K OCAM KOOpMHar. 
Heo6xouMo OTMeTHTb, UTO XOTH H3MCHEHHA SHEP AKTHBAIMH, BbISbIBAeCMbIC 
H3MCHeHHeM (, BeEJIMKH, HO H3MCHEHHA B CKOPOCTAX aCOpOWMH He3HauHTeJIbHbl 
(B Hatem ciyyae ~100 pas). Oto OObACHAeTCH HaJIMUMEM KOMMCHCaLMOHHOLO 
adpiekTa, O BOSMOXHOli Mpupose KOTOpOrO OyeT COOOULEHO OTIeJbHO. 

Tlo Mepe yBeM¥eHHA 3alOHeHHA MOBepXHOCTH NOMyMpOBOAHHKa alcopOrTu- 
BOM (Oz) @ yBeJIMUMBaeTCA, a CKOPOCTh aCOpOUNH NalaeT TaK Ke, Kak HB CJly- 
yae YBeCIMYeCHHA MOTeHIMaIbHOrO Oapbepa C MOMOM{bIO HeoOpaTuMo BBeeHHOH 
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mpumMecv. MakcuMaJibHoe H3MeHeHHe @ Tip acopOWMH KucOposa Ha ZnO w 
ZnO + 8% LisO B HatmMx onbiTax cocTaBuIA0 OKONO 0,2—0,4 9B (4,5—9 kkall.), 
a SHepruA AKTHBALMM allcopOlMH COOTBeTCTBeHHO Bospactaja Ha 5—9 Kaa. 

Panee Hamu ObWIO NOKa3aHo (7), YTO NpPU HeOoMbUINX 3arlomHeHUAX (Zo | %) 
JMHeiiHO pacTeT c yBeMYeHHeM 3anosHeHuA MoBepxHocru ZnO KHCIOPO/OM,. 
tr. e. Ag = yg, re g — Konuyectso alcopO6upoBaHHoro Oz Ha 1 cm?, a Qua 6o- 


mn? mi/n? 
1-10 2 2:10*- 
| 1-0 
ds / A 
1-107 1107 
20 40 60 B80 Mmun. 20 40 GO 80 mun. 
MN/M2 MA {me 
210 : : 
ry 
=z 
-3 510 
1-10 3 
De 
-4G ; ~4 
(OW ee man.” G80 00 ar 
¢———> ; 


Puc. 1. Kunetwueckue M30TepMbI acopOWHu KMCOpoza mpH 
349°: 1 — na ZnO; 2 — na ZnO - 8% LicO: 3 — na ZnO-= 
+0,1% ZnSOs4; 4— Ha ZnO + 15% ZnSOa 


Jlee BbICOKHX 3anouHeHHl (Ha ZnO + 8% Li,O) Ag = ylgq. Honycrus, uta 
Bce MOriouleHHe Og NPOHCXOAUMT NOBEPXHOCTHIO NOJYUPOBOLHUKa M NOAcTaBAAA 
khan/mornb B ypaBHeHHe JIA CKOpocTH alcop6unH 


= Po. ge (=2) 


9TH 3aBHcHMocTH A@ oT 3amOuHeHHA ajl- 
COPpOHPOBaHHBIMH MOJIeKyJlaMH, nosyuuM 
tus Ag = yg ypaBHeHue PornucKoro — 
Sembyosuya (8) 


Lor 


20 kkan : 
ps CO ae Telh 
Wi =F = Aexp (=), (1) 
a aia Ag = yl — ypaBHeHve BaHxe-- 
Doras a yp 
‘ p ma (°) 
fe - 
y dq (eg 
Puc. 2. 3aBucumMocTb u3MeHeHHS 3Hep- W;= ae Aexp =F) : (2): 
rif AKTHBHOCTH X€MOCOpOUHH KucrOpona, 
pacCCUHTAHHBIX 10 HavaJIbHbIM CKOPOCTAM, 
OT H3MeHeHMA paboTHI BbIxoya ZnO (/) x Ha puc. 3 npuBeyeHbl KHHeTHYeCKHe- 
ZnO c¢ jo6aBKamu 8% Li2O (2),0,1% M30TepMbI ajcop6uHH kuCHOpoma Ha: 
ZnSO« (3) uw 15% ZnSOa (4) ZnO, cofepxamei oOasku Li2xO uv 


ZnSOa. Ha ZnO + ZnSO.a notrenunan no- 
BePXHOCTH JIMHCHHO H3MCHsAeTCA C 3ANOJIHCHHeM KHCOPOMOM; KMHeTHKa alcopC+ 
MMM KUCJOpofa Ha STOM OOpasile cleqyeT ypaBHeHvio PoruHcKoro — 3enpjo- 
Bua. Padota BbIxoa Np 3an0HeHHM KUCAOposOM noBepxHoctu ZnO, cojep- 
«alle LieO, usMeHseTca mo JorapupMuuecKoMy 3aKOHY, H KHHeTHKa aycop6- 
IMM CJlelyeT ypaBHeHvto B9anxema. OTO ykKa3blBaeT, YTO THI] KHHETHYeCKOL H30= 
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(TePpMbl B JaHHOM CJIyyae onpexerserca XapaKkTePOM 3apsAXxKeHUA MOBepXHOCTH: 
imp afcopOmuu kucsopoa. 

J{1a ycTaHoBJIeHiA XapakTepa 3aBNCHMOCTH MoTeHUMaTa BO BpeMeHH B MIpo- 
wecce alcopOuuH Moxcrapiasem q B ypaBHeHue (1) u nouyyaem 3aBHcHMOCTD. 


Ag= 1g (t+ to). 
IIpu anasornyHoi noxcranopKe B ypaBHeHue (2) mouwy4aem 
Ap = ¥' Ig (t+ fo). 


OTH 3aBHCHMOCTH JeHCTBHTeIbHO HaGWLaloTrca Ha OMbITe Kak iA UACTOW 
ZnO, Tak ¥ Aa ZnO, comepxamel 8% Li2O, 

IIpupeqeHHble pesyJIbTaTbI MOKa3bIBalOT HayMuHe B KUHETHKe X€MOCOpOILHH 
mpocToh cBa3sH Mexjly Ag un AE. CyuiecrBenHo OTMeTHTb, YTO 9Ta CBA3b He CO- 
XPaHAeTCA H€3aBHCHMO OT THNa BBOAMMOH B NOJIYNpOBOAHUK MpuMecu u cnocoba: 
BBeCHHA (aCcopOuuA, HeOOpaTHMblit 
3aXBaT IMOBEPXHOCTbIO WI O6pa3o- 
BaHve oOObeMHOrTO TBepsoro pac- 
TBOpa). 

CoxpaHeHve yka3aHHOH 3aBH- 
cumocTH fia ZnO c pacTBOpeHHbIM 
B oObemMe Li2O yka3piBaeT, 4TO oOn- 
peTeAIOWlyIO pOJlb B  KHHeETHKE 
xemocopOuHH urpaeT padota BbIXO- 
Wa. SapsxkeHHve MoBepxXHOcTH MpH gt ———> 


Bere ae ODO Hin es kEare Puc. 3. Kuuerwueckne H30TepMb! afcopounH 

C.. 33 HeTHY i 
ZnSO. u3 pacTBopa OKa3bIBaeT BINA -” “vuciopoia va 210 ee aoe CuO es oon: 
HHe Ha KHHeTHKYy afcopOlwMu BTOH  yarax Igqg—lIgtu Ha ZnO + 15% ZnSOa (2). 
Mepe, B KaKOli OHO H3MeHHeT ompe- B Koopaunatax gq — lg ¢ 


J\eJIACMYIO IKCICPHMeHTAJIbHO paOoTy 
Bpixofa. IIpu afcop6unH cMecefi AByX Ta30B, OMMH W3 KOTOPHIX JOHOP, a 
pyro akilenTop, Kak OObIUHO B KaTaJiv3e (HaNpHMep, MpH KaTaJiMTHYeCKOM 
okucmeHuu CO kucsopogom Ha NiO), aqcopOuua ofHOoro 43 HHX ycKOpHer aJ- 
cop6muro pyroro rasa. BepoaTHo, STHM MOXKHO OObACHHTb, YTO B HEKOTOPbIX 
cayuaAX KaTaJIHTHYeCKaA peaKkIHA MmpoTeKaeT Opicrpee, YeM acopOWNA KaxJO- 
rO KOMMOHEHTA B OTACJIbBHOCTH. 

B 3aks10ueHHe aBTOPHI BbIpaxkKatoT OarogapHocts T. M. 7KaOposok 3a mpeo- 
cTaBJIeHve MpelapaToB OKHCH WHHKa Cc JOOaBKamu HW M. (1. Kyuimepesy 3a pexut- 
reHorpaduyeckHli WH 9JeKTPOHOrpaduyecKu aHaH3 OOpasios. 
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1959. Tom 129, Ne 2 


PH3BHYECKAA XHMHfA 
B. H. 3bIKOB 


HOBbIM THM CKAUKOB CHJIbl TOKA HA KATIEJIBHOM 
3JIEKTPOAE MPH BOCCTAHOBJIEHHM BrO; -AHHOHA 


(ITpedcmaenenHo axademuxom A. H. ®pymkunoim 29 V 1959) 


B aurepatype (1*) onvcaHo cKauKooOpa3sHoe BO3pacTaHHe CHa TOKa, HaO- 
JoarouleecA MPH OMmpelesIeHHOM MOTeHIHae Ha MOJIAPH3aWMOHHBIX KPHBbIX 
BOCCTAHOBJICHHA HEKOTOPHIX KHCMOpoRcosepxalluX aHvOHOB THNa XO; , OOyc- 
JIOBJICHHOe ABTOKAaTaJIMTHYeCKHM TeYeHHeM 3JIEKTPpOAHOrO mpomecca. HenmpemeH- 


~18 @ 


v 


Puc. 1. Boccranopienue BrOz Ha qoue 
BaClz B mpucyTcTBHH o6aBoK TeTpaby- 
THaMMOHHSs. CoctaB pactBopa: 1—0,1M 
BaCle— ou; 2—0,1M BaCly + 
+ 1,96-10-§M KBrO3; 8—To «e+ 
+1,57-10-4; 4—7T0 we+3,14-10-4; 
§ — to xe + 4,70-10-4; 6—To mwe+ 
+9,23-10-4; 7—To xe + 2,40-10-3: 
8—tTo *e+3,62-10-§; 9—To me + 
+1,20-10-? M (CiHs)4NJ 


HOH KPHBOH mpoyosmKaer 
ero KPYTH3Ha — yBeJIMUMBAaTLCA 


CHABUTAaTbCA B 


HbIM YCJIOBH€M BOSHHKHOBCHHA TaKHX CKad- 
KOB B HeOyepHbIX QIeKTPOJIMTAX ABJIAeT- 
cA MpucyTcTBHe B pacTBope Tpex- HWJH 
yeTbIPeX3apAMHOrO KaTHOHa, HalpuMep, 
laHTava WIM WepHa. 

Ojuako MpH oOnpeeseHHbIX YCJIOBHAX 
cCKaukooOpa3sHoe BO3pPacTaHHe CHJIbI TOKa 
IPH BOCCTaHOBJICHHH OpOMaT-aHHOHa MO- 
2*KeT HaOwlOfaTbcA H Ha (pone ABy3apsay- 
HbIX KaTHOHOB (puc. 1). YKa3aHHOe ycuJo- 
Bie peaslH3yeTCH MpH mpHOaBJeHHH K pac- 
TBOpy, Hanpumep, BaCle, cojep2Katlemy 
BrO 3, Bo3pacTaroujux KOMMYeCTB KaTHOHA 
(CyHy)4N* (puc. 1, 2). OnbiTrsl npoBoqMincb 
Ha PTYTHOM KaM€JIbHOM 9JIEKTpOse C Ka- 
IWWIAPOM Kpyrsoro ceueHua. XapakTepu- 
CTHKH 9JIEKTpOa: CKOpOCTb BbITeKaHHA 
PpTyTH pH BbIcoTe pTyTHOTO cTOJIGOa 
300 MM m = 1,96 mr/cex; nepHoq Kkana- 
HHA, u3MepeHHH B 1,0 M KCl mpu 25°, 
4 = — 0,46 B u JaBseHHH 300 MM prt. cT., 
«= 3,1 cex. IloreHunan u3mepssca or- 
HOCHTEJIBHO H. K. 9. 

IlepBpie npH3HakH aHOMaJIbHOM 3aBHcH- 
MOCTH TOK@a OT MNOTeHIHalla OTHOCATCA 
K KOHI[CHTpalluu TeTpaOyTHIaMMOHHA N0- 
pagka 10% M (pmue. 1, 3). Buauane na6- 
JHONaeTCH CHJIbHOe YBeIHYeHHe KPYTH3HbI 
HavaJIbHOrO YUaCTKa BOJIHbI HW OJHOBpeMeH- 
HbIq erO CJIBHT B CTOpoHy GOoslee oTpH- 
WaTeIbHbIX NoTeHuMasos. Ilo Mepe Bo3- 
pacTaHuA KOHMWeHTpaluu TeTpaOyTHaMMo- 
HHA HavaJIbHbIM y4acTOK MOJAPH3all\Hou- 
OTPHUaTeJIbHYIO CTOPOHYy, a 


(puc. 1, 4, 5). IIpH konuentrpaunu no6aBKu 


donee 9-10 M Ha kpytom yyacTKe BosHbI (JO cManua c KpHBoli J) Bo3HH- 
KaeT CKa4OK CHJIbI TOKa (puc. 1, 6—9). Ip yBenuuenun KOHMeHTpalluu TeTpa- 
OYTHaMMOHMA MOTeHIMal CKaYKa CHJIbI TOKa CABHTaeTcCA B OTPHILaTeAbHYIO 
cTopoHy. OfHakKO pocT ykKa3aHHOro CABHTa C BOspacTaHHeM KOHWeHTpalun jJo- 
OaBKH, KaK 2TO BHJHO M3 puc. 2, cumbHO 3aMequaerca. 
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Ypemuyenne KOHWeHTpallHH OpOMaT-aHHOHa Mp cOXpaHeHHH HeH3MeHHBIMH 
KOHUeHTpalluH oa u WoOaBKu (CyHy),N* conposoxsaercs IPpONOpWHOHaIb- 
HbIM BOSPaCTaHHeM BeJIMUHHbI MpeAeIbHOrO TOKAa; MOIOKeHHE BOJIHEI OTHOCHTeIb- 
HO OCH MOTCHUMAaJIOB MPH STOM OCTaeTCA HeM3MeHHbIM. IIpupoga mpeyembHoro 
TOKa OPOMaTHOH BOJIHbI He3aBHCHMO OT KOHIEHTpalHH oOaBKu (C,H,),Nt, 
cyA MO 3aBHCHMOCTH inp OT Vibes ABNIACTCA Mudby3sHouHoH. Tlermu rucrepe- 
3HCa IPH CHATHH MOMAPH3allMOHHOH KDPUBOli B 
oOpaTHoM lopsgKe (oT Goulee OTPHLaTebHbIX K 
MeHee OTPHUAaTeJIbHBIM IOTeHWMaslaM) oTcyT- 02 


crsyior. IIpw 3ameHe JBy3apsaquHoro KaTuona 4 
cboua Ha KaTHOHbI WeIOUHBIX MeTAJIOB OMMCaH- | 
Hble CKaUKH TOKA He’ HMEIOT MECTA. of 
Vinrepecuo conocTaBHTb H3/1I0X%KeHHBIC BILLIE 
pesyJIbTaThI C J{aHHBIMM MO BJIMAHMIO Ka- Y 40° 6° {20m 


THOHA TeTPpaOyTHJaMMOHHA Ha BOCCTAaHOBJIe- 


Hue BrO; uw JO3 Ha done LaCl;, npemcrapsen- Puck oe oannenuoete Coenen 
HbIMH Ha puc. 3 u 4*. Koutentpattua (CyHy)s4N* — pemuana ckauka ToKa or KoHNeH- 
B ciyyae puc. 1, 6, B HeCKObKO pa3 MeHBbILe, TpauuH WoOawku TeTpa6yTuam- 
He*KEIM B CTy4ae KPHBbIX 5 pHc. 3u 13 puc. 4; MOHHA MpH  BoccTaHoBTeHHH 
mocyleqHve TeM He MeHee OOHaPy2XHBAIOT JIHIIb BrO3 ua tone BaCle 
KpyTOH MOMbeM, HO HE CKa4OK CHJIbI TOKa. 

B 9ToH CBxA3H CJleqyeT OOPpaTHTb BHUMaHHe Ha Ooulee OTPHWaTeIbHOe 3Haue- 


Hue MOTeHWMala CKkauKa TOKa B cylyyae puc. 1, 6, Mo cpaBHeHHio c g,, BrOz 


(puc. 3, 5) u gy, JO3 (puc. 4, 13) mp BoccraHoBjeHHuH Ha (boHE xXsopucToro 
JaHTaHa. 

pa V310%KeHHbIN SKCIeCPHMeHTaJIbHbIH Mare- 
B pal MpHBOAUT K CeLYIOULMM BbIBOJaM: 
1) cKauKH CHJIbI TOKa MPH BOCCTaHOBJIeHHH 
D O6poMaT-aHvoHa Ha MOHE KaTHOHOB Illes0u- 
HOSCMCJIbBHBIX MeTAJIJIOB B MPHCyTCTBHH Ka- 
THOHa (CyHy)4N* 0 MexaHH3My BO3HHKHO- 
BCHHA MPHHILMMHaIbHO OTJIMYHbI OT aBTOKa- 
0 TaJIMTHUeCCKHX CKaUKOB; 2) NPHYHHOH CKayKO- 
o6pa3Horo BO3pacTaHHA TOKa ABJIACTCA 
W3MeHeHHe CTPpOeHHA BOMHOFO 3JVeKTpHue- 
CKOrO CJIOA, CBA3aHHOe Cc JecopOlHvel Ka- 
THOHOB TeTpaOyTHJIaMMOHHA, KOTOpaA po- 
~Q5 -Q7 -09 -i1 -13 -15 8 HCXOJMT UpH ompeyeseHHOM MoOTeHIMase 
(unas cKayKooOpa3Ho (1°). OnucaHHble B HacTOALIeH 
_ paOoTe CKaukH CHJIbl TOKa, MOSTOMY, MOXKHO 

Puc. 3. Boccranosnenue BrOZ Ha yasparh cKauKaMH lecopouuu. 
shoue aoe Ae ial Aare mOnBEON [Ip paccMoTpeHHu MeXaHu3Ma STOrO ABVIe- 
Doe Te 128. OM? M Lach, isi HHA MOXKHO HATH 0 TOMy Ke MYTH, KOTOppiit 
+ 4,27-10-3 MKBrOs;2—To xe-+ Obl WCMOb30BaH MPH HCCeOBaHHH KHHe- 
+ 4,0-10-4; 3 — To xe +8,0-10-4; THKHM BOCCTaHOBJICHHA OPOMaT-aHHOHAa B 3a- 
4— 10 xe +f 1,56-10°% 5—T0%*e+ BYCHMOCTH OT MPHpOAbl M 3apANHOCTH Ka- 
fie wean manatee aNEY, THOHOB HHudppepeHTHOrO aueKTposHTa (8°). 
VicxoqHbIM MYHKTOM ABJIAeTCA mpeqnomox*Ke- 
HHe O CYULeCTBOBaHHH B JBOMHOM CJIOe MOABHXKHOrO PaBHOBeCHA Mexsy 


Zan 
alcopOHpOBaHHbIMH Ha MOBepXHOCTH KaTOJa KaTHOHAaMyY M* w_ sBoccTaHaBJIH- 
BaeMbIMH aHHoHaMu BrO; 


[c(C,Ng),: NIJ} ——— 


Me+--BrO; 2[Me+- - -BrOs }-+, i) 


* Ha 6omee MogpoOHuom paccMoTpeHun sBeHHH, HaOmOMaloulUXcA MpH BOCCTAHOBCHHH 
fionaT-annona Ha (pone LaClsB mpucytcTBuu 406aBoK (C4Ho)4N* 4 MpescTaBIAIOUlAxX CaMOcTOs- 
TebHbIM MHTepec, MbI MpeMMoMaraeM OCTAHOBUTbCA B OTACJIbHOM cooOuleHHuH. 
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BeNyUerO K OOpas0BaHHIO HOHHBIX ap; Ip 9TOM NPHHHMaeTCA, NTO B peakluu 


YyuacTBYIOT HMCHHO Te aHHOHbI BrO;, KOTOpbIe BXOAAT B COCTaB yKa3aHHbIx 06- 
‘pasoBaHHi. 

CorsiacHo 3TOM TOUKH 3peHHA, TOPMO*KeHHe Mmpolecca MpH lipHOaBJIeHHH K pac- 
TBOpy KaTHoHa (C,H,),N* o6ycoBMBaeTCA CABHTOM (1) BuleBo, T. €. CHH2KCHHeM 
MOBepXHOCTHOH .KOHUeHTpallMH YyuacTBy!OUMX B PeakIMH YacTHI. TlocneqHee 
CTAHOBHTCA MIOHATHBIM, eCJIM COMOCTaBHTb acopOMpyeMOcTb UH BeJIM4MHbI HOH- 
HBIX palluycoB KaTHoHOB (C,Hy)4N* u M?". IIpHOapnenve K pacTBopy cnelHdu- 


Soy Tagg Papp eager =/7 1 ee 


y — 


Puc. 4. .Boccranopmenne JOGHa cone LaCls B mpucyrert- 


BUH JoOaBoK TeTpaOyTHaMMoHHA. CocraB pacTBopa: J—- 
0,4 M LaClg + 1,5-10-3 M KJO3; 2— To we + 6,9-10-5; 
38 — To xe+ 1,03-:10-4; 4—To xwe+ 1,38-10-4; 5—tTo 
we +1,72-10-4; 6—To xe+ 2,07-10-4; 7—To we+ 
+2,41-10-4; 8—To0 wx%e+2,76-10-4; 9—To0 me+ 
+ 3,45-10-4; /0—To xmxe+4,14-10-4; 7/—To xe + 
2, O2elOme: 12— To xe + 8,97-10-4; 18—tTo xe + 
+> 4,20-410-8 M (CgHo)4NBr 


YeCKH aJlCOpOHpyIOUlMxXcaA KaTHOHOB (CyHo),N* omKHO COMPOBO*K Lathes BBITEC- 
HeHveM KaTHoHOB M** 3 JBOHHOrO CJIOA M 3aMeHOH HX Ha KaTHOHI (CyHy),N?*. 
BesiescrBve TOrO, YTO BEPOATHOCTh OOpa3s0BaHuA MOHHOM mapbi BrO, c KaTHOHOM 
C TakHM OOJIbLUMM payuycom Kak (C,H»),N* oTHOcHTebHO MeHbue, 4eM c Ka- 
TuoHOM M**, KOHeHTpalluA pearMpyloulAX YaCTH, B MpHKAaTOLHOM cvloe 6yzer 
CHMXKeHA, YTO JOJDKHO NPHBECTH K YMCHbIUICHHIO CKOPOCTH Mpollecca MpH JaHHom 
noTeHivale, T. €. K CABHTY BOJIHbI B OTPHaTesbHyIO cropouy. Ilpu norenuuane 
JecopOuMu TeTpaOyTHJaMMOHHA B ABOHHOM coe CKayKOOOpasHO BoccTaHaBJIH- 
BaeTCA HOPMAJIbHOe CTPOeHHe, BCJEACTBHE Yero TOK Pe3KO BOSPacTaeT NpakTHue- 
CKM OT HYJIA JO 3Ha4eHHA, COOTBETCTBYIOULerO BeIMYMHE TOKa MPU MoTeHWMase 
qecopOunHH B oTcyTcTBHe (C,H,),N*. Jlanbuefimee u3MeHeHHe CHJIbI TOKa npu 
YBeJIMYeCHHH OTPHIaTebHOrO MOTeHIMala KaTOfla ompesemserca CHHKeHHEM 
SHeEprHH aKTHBAaIlMW Mmpollecca Tak Ke, KaK B OTCYTCTBHe TeTPpabyTHJaMMoHHaA; 
BCJIEACTBHE STOO NOJIAPH3aWMOHHble KPHBbIe 3J—J puc. 1 mpH mMOTeHIMaax, oT- 
pullaTeJibHee MOTeHUMasa JecopOuuH, coBnayaiwr c KpuBol 2. Uro Kacaerca capu- 
ra NOTeHI{Hala CKauKa BOTPHIaTeJIbHy!IO CTOPOHY NpH yBeHYeHHH KOHUe:Tpa- 
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WMH 20OaBKH (CyHy),N*, TO OH BbIsBaH CABUTOM NoTeHWMaa JecopOuun KaTHOHA 
TeTpaOyTHJIaMMOHHA. ey 
OrcyTcTBHe CKauKOB CHJIbI TOKa Ha MOJAPW3alMOHHHIX KpUBbIX 4 u 13 puc. 3 


u 4 mp sBoccraHopenun BrO; u JO; Ha bone KaTuona La’*+ B mpucyrtcrBun 


| TeTpaOyTHJIaMMOHUA OObACHAETCA, MO-BHJHMOMY, TEM, YTO B JaHHbIX YCJIOBHAX 


BOCCTAHOBJICHHe YKa3aHHbIX AHHOHOB HauWHaeTCA MpW MOTeHWMalax, Mpu Ko- 
TOPbIX KaTHOH (C,Hy),N* eme He Jecop6upyerca, a noreHlMa Jecop6unn Jo- 
cTHraeTcaA yKe MPH MpeseIbHOH BesM4MHe TOKa. BosMOxKHO Tak Ke, 4TO Tecop6- 
WHA KaTHOHA TeTpaOyTHJaMMOHHA B MpHcyTCTBHH KaTHOHa La®* npoucxoznr 
He CKa¥kKOOOpasHO IPH OMpeseJIeHHOM MOTEHIHasle, a Oolee NOCTeNeHHO B HEKO- 
TOPOH OOaCTH NOTEHUMAJIOB; STO 3aKIOUeHHe HYXKaeTCA B OMbITHOH MpoBepKe. 

TlonaTHO, 4TO BMAHMe WoCaBoK TeTpaOyTHJaMMOHHA Ha KMHETHKY BOCCTa- 
HoBeHuaA BrOs” Ha doOHe KaTHOHOB UleJOUHBIX MeTaJIJIOB He JOJKHO HMeTb. 
MeCTa, MOCKOJIbKY B 3THX YCJIOBHAX Mpolecc mpoTekaeT pH NoTeHiMasax 
(—1,85 8 B 0,1 M KCl), npu koroppix (CyH,),N* yxxe ne agcop6upyerca. Ha doue 
(C.>H5)4N* u (CyHg),N* B orcyrcTBHe KaTHOHOB IJe/IOUHbIX MeTAJJIOB BOUIHA: 
BrO’s Boole He HaOsHoOfaerca. TloceqHee MoxeT ObITh OObACHCHO CHJIbHbIM 
CABHrOM paBHoBecHsA (1) BuleBo. 

PaccMoTpeHHad TOUKa 3PpeHHA He ABJIACTCA €MHHCTBEHHOH MPH UCTOKOBa- 
HHH MeXaHH3Ma TOPMOXKeHHA IIPOWeCCOB BOCCTaHOBJICHHA AHHOHOB THNa XO"s3. 
ajJlCOpOMpy!OUlMMHCA OpraHHyueckHuMH KaTHOHaMH R,N*. Cormacno A. H. ®pym- 
KHHY, YKa3aHHOe TOPMOXKeHHe MOXET ObITb TAK 2%Ke OOBACHEHO, ECJIH YYECTb H3Me- 
HeHue JIOKaJIbHOrO d1-NOTeHIWMala B TOUKe, Pe HaXOMHTCA WeHTP BOCCTaHaBJIN- 
BaeMOrO aHHoOHa pH aycopOuuu R,N* (°,'°). Hecmorpa Ha To, 4TO cpeqHHi 
di-NOTeHUHaJI CMellaeTCA B TOJIOXKUTEJILHY!O CTOPOHY, BOSMOX%KEH CBHI JIOKAaJIb- 
HOrO d1-NOTeHIMalla B OTPHWAaTeIbHYIO CTOPOHY, TO JOJKHO BBISbIBATb TOP- 
MoxKeHHe Tporecca. 

SdpektT, akaOrMvuHE ONMCaHHOMY, HO MMeIOULHH OOpaTHbI 3Hak, HaOsI0- 
aeTCA IIpH BOCCTaHOBJICEHHH aHHOHA MepcyJEpata B MpucyTCTBHM TeTpady- 
TusiamMoHua (1°, 14), Kak moKa3bIBaloT HeMocpeACTBeHHbIe H3MepeHHA Dudde- 
PeHIUMaJIbHOH €MKOCTH PTYTHOTO 9QJIeKTPpOa B 3aBHCHMOCTH OT MNOTeHIUHava,, 
yckoparomlee JleicTBue KaTMOHAa (C,H,),N*, oKa3bIBaeMoe Ha STY PeaKIMIO, CHH- 
MaeTCA MPH NOTeHWMase JecopOUHH MoceqHero, B pesyJIbTaTe “ero MpOnCXOAUT 
pe3koe CHWKeHHe TOKAa JO 3HaveHHH, COOTBETCTBYIOUIMX 3HaYCHHAM TOKAa B OT- 
cyTCTBHe TeTpaOyTHJIaMMOHHA. 

Buipaxkato riy6oxyto OlaroqapHocTb akagemuky A. H. ®pymkuny 3a WeHHpIe 
COBETHI IPH BbINOJIHeHHH MU OOCy2KeHHH LaHHOH paOorHl. 


Beecoio3Hbllt Hay4HO-HCCAeMOBaTeIbCKHM WHCTHTYT Toctynuso 
aBMalHOHHBIX MaTepHasioB 26 III 1959) 
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@H3HYECKAA XHMHA 


A. HW. KATAMPOPOACKHK u P. M. MACHHKOBA 


ONPEJEJIEHHE AWAFPAMM COCTOSHHA CHCTEM HA®TAJINA — 
8-CI-HA®TAJIMH H 1,8-MMHATPOHA®TAJINH — 
1,5-.HHATPOHA®TAJINH METOJOM BbIPALIMBAHHA 

MOHOKPHCTAJIJIOB 


(I]pedcmaeaexno axademukom H. B. Beaoeoim 12 VI 1959) 


B 1956—1957 rr. 6pi1H ccbopmyuMpoBaHb! (') ycJIOBHA OOpasoBaHHA TBep- 
AbiIX paCTBOPOB OpraHH4eCKHX BellleCcTB, B TOM YHCJle H YCJIOBUA HellpepbIBHOH 
pactBopumocTu. Llemblit pa, U3BeCTHBIX M10 JIMTepaType CHCTeM, H3YYCHHbIX TEPMO- 
rpaduyecKHM MeTOJOM, MpoTHBOpeyHT 9TOH TeOpHH; OblIO yKa3aHO, 4YTO UX 
JiMarpaMMbl COCTOAHHA, BepoxATHO, OWIMOOUHbI. B HallieH JIaOopaTopHu BefeTCcA 
CHCTeMaTHY¥eCKanH padoTa Mo ycCTaHOBJIeHHIO IIpaBHJIbHbIX MarpaMM 3THX CH- 
‘CTEM. 

YcTaHOBMeHHe AWNaArpaMM COCTOAHHA METOAOM 
BblpamuBaHHA MOHOKpPUCTAAAOB. Kak w3pectHo (7), He- 
JOCTaTOUHAA YYBCTBHTEJIbHOCTb TepMorpacpHyeckoro MeTOJla OCOOeHHO CKa3bl- 
BaeTCA MpH MOcTpoeHHu MarpaMM COCTOAHHA OplraHHueCKHX CHCTeM H3-3a 
6OuIbLIOH CKJIOHHOCTH OpraHH4eCKHX BellleCTB K WepeoXJiaxKZeHHIO HW H3-3a 
MaJIbIX TeMJIOBBIX 3PppeKTOB MmpH casoBbIX MpeBpalleHHAX B HUX. Hepeyku 
clydav, Kora KpHCTaJJIM3alvWI0 OpraHHuecKOlh SBTeKTHKH JlaxKe B CpelHeH 
yacTH MarpaMMbl yJaeTCA BbI3BaTb JIMWIb BHeECeHHeM «3apOfbIleH» HM MHTeH- 
CHBHbIM NePeMeWIHBaHHeM CHJIbHO MepeoxJiaxKeHHOrO paciilaBa; B OOJaCTAX 
»e, IIpHJIeraroujuX K YACTHIM KOMIIOHEHTAaM, 4YaCTO 9BTEKTHKa BOBCe HE KPHCTaJ- 
JIM3yeTCA B YCJIOBHAX 3aNHCH KPHBbIX OXJlaxKeHHA. Bce 3To 3acTaBHJlO Hac 
HMCKaTb HHbIC MYTH MpOBepKH ONHCaHHbIX B JIMTepaType AMarpaMM COCTOAHHA, 
KOTOPble ABHO MPOTHBOPeyHJIM BbICKa3aHHOH TeOpHH. 

PaspaOoraHHblit B Hallleli MaGopaTopHu MeTo, ompefeseHuA AMarpaMM co- 
CTOAHHA OCHOBbIBACTCA Ha MAKCHMaJIbHOM TIPHOJIMKeHHH YCJIOBHH KPHCTaJVIH- 
-3alHH B paciviaBe K paBHoBecHBM (°,4). B TepMocTaT c Npo3pauHbIMH CTeHKaMH 
nmorpyXaeTcaA KpHcTalIM3saTOop — npoOupka, 3aKpbITad MpOOKOH, CKBO3b KO- 
‘TOpy!0 BHYTPb MpOXOAUT TOHKaA 3aOCcTpeHHad MpoBoOOUKa C MaJIOH TeMIOMpo- 
‘BOWHOCTHIO. Ha Konle ee B KPHCTaJJIM3aTOpe BHIPAalLMBalOTCA W3 pacilaBa MOHO- 
KPHCTaJIJIbl HCXOHbIX BeULeCTB H HX TBeEPAbIX pacTBopoB. Bowbulaa ycrowun- 
BOCTh TepMOCTaTa B paOoTe (KoNeOaHHA TeMMepaTyPbI B HEM He MpeBblllla‘or 
0,05°) H MHHMMaJIbHoe MepeoxsaxAeHHe pacnaapa (Ha 0,1—0,2°) nosBonsioT 
B TeseHHe 8—10 yac. BEIPacTHTh U3 3—4T B3ATOH CMeCH HECKO/bKO JOCTaTOUHO 
OMHOPOMHBIX MO COCTaBy MOHOKPHCTaJJ10B (Bcero oKouIO 10 mr). [lo Toukam mulaB- 
“M€HMA STHX KPHCTaJVJIOB B pacmlaBe (KaK YKa3bIBaJIOCb, 9TH TOUKH fi Ha 
‘0,1—0,2° Bpllle Temnepatyp KpucTasiusalun f2) CTPOATCA KPHBbIe JIMKBULYca; 
‘“uHcO (bas B CHCTeMe onpeedaeTCA KaK BU3yaJbHO (NO cbopMe BplpacTalolulux 
.KPHCTaJJIOB), TAK HW PCHTTeEHOCTPYKTYPHbIMM MeTosaMH. 

BplHyTble 3 paciaBa KPUCTAJbI MCHO/b3YIOTCA [WIA ONpPeeeHHA KPHBBIX 
commfyca. JIMHMM comM-yca serKO ycTaHaBJIMBaloTCd MMKPoaHaIv30M Ha 
MNPOWeHTHOe COfepxKaHve B KPHCTawaxX KakOro-IM60 XMMMYeCKOrO 93JIEMeHTA, 
HMeIOMLerOCA TOJbKO y OHOrO KOMMOHeHTA. Ja cTyuaeB, Kora 06a KOMMOHEeH- 
Ta HMeHOT OJMHAKOBBIN XHMMY4CCKHH COCTAaB, MbI HCMOJb30Ba/IM MeCTOJ, OCHOBAaH- 
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Hb Ha TOUHOM 3HaHHH KpHBOl HKBUyca. Tak Kak MOHOKPHCTaJJIbl TBEp- 
Horo pacTBOpa HMeIOT [pyro MpOWeHTHbIli cocTaB, YeM pacriaB, 43 KOTOpOrO 
OHH BbIpallleHbl, TO IlaBHTbCA OHH OYAyT B ApyroM TeMMepaTypHOM MHTepBawe. 
Ec NOMeCTHTb 3TH KPHCTaJJIbI B 3anadHHbili wHpoKHih (D~2 mM) Kanuuap 
H HarpeBaTb B TepMOCTaTe, TO IPH TemMepatype ti, coorBercTBylolleH TOUKe 
|‘ JMKBUAyCca JIA pacniaBa, H3 KOTO- 

pOro BbIpPalieHbl STH KPHCTaJE, B °C 

‘Kanlusiape nosBsrea nepBpie mpu- 89. Hagmanun f-Cl-Hnagmanun 
3HaKM «pa3xKuxKeHHA». Tloppnuas 
TeMliepaTypy HaCcTOJIbKO MeqIeH- 
HO, 4TOObI BCe BpeMA ycTaHaBH- 7 
BaJIOCb PaBHOBeCHe MeKy KHI- 
KOH HM TBepOH dasamMu -B Kanu- 
JIApe, MOXKHO C JlocTaTOuHOH Tou- 60 
HOCTbIO 3aUKCHPOBaTb Temiepa- 
TYpy ts, IPH KOTOPOH B %XKHIKO- 
CTH paciiaBAeTcaA nocsequaa 8 
«TBepfan» KpynuuKa. Ecuim Tenepb 

M3 TOUKM TMepeceyeHHa s-TOpH30H- 


TalH C MWapecTHOH sMHueH muK- 2 20 40 60 60 WM man. % 
BHAyca ONYCTHTb lepneHyuKky- f- Cl-sagmanun ———— 

JA 18 : 

aa el OCP Puc. |. TMarpammMa cocTosHHsa CHCTeMbI HadTa- 
aOcIHCe ONpeReHT MPOWCHTHBIK = jyy — 8-Cl-uapranuH (nyHKTHpHad MarpamMa: 
COCTAB B3ATbIX KPHCTaJIJIOB, a Tle- MoctpoeHa MO JIMTepaTyPHBIM aHHbIM) 


peceyeHue sToro MepneHANKysJapa 

C ti-TOpH3OHTaJIbIO act HaM TOUKY KpHBOH couMAyca. Merox Opi npoBepeH 
Ha CHcTeMaxX aKPHJHH — aHTpalleH u Hadramun — P-Cl-nadrammy, re KpHBble 
couluAyca OMpeleaIMcb MHKpOaHaJIHTHYeCKH, H JaJl MOJIOKUTEIbHBIE . pe- 
3YyJIbTAaTHI. 

WuarpamMb COCTOAHHA CHCTeEM HagdTaauuyu— 
8-Cl-Hadtaaunu u 18tuHuTpoHadtanauu—1,5-THHUTpo- 
HadtTaauu. [lo s«urepatypHpim JaHHbIM cucTeMbl HadtTamuH — B-Cl- 
Hadramuuy (5) uw 1,8-quHuTponadranun — 1,5-tuHuTpoHadtamuy (°), H8yYeHHbIe 
aBTOpaMH TepMorpaduyecKHM MeTOJOM, OGJIaaloT HelpepbIBHOH pacTBOpH- 
MOCTbIO B TBEPJOM COCTOAHHH C MHHHMyMoM (TuMI III mo Pose6omy). Ilo namek 
TeOPHH HeMpepbIBHaA PACTBOPHMOCTb B 3THX CHCTeMaX HeBO3MOxKHA. B tabs. | 
IIPHBeeHbl pe3yJIbTaTbl H3y4eHHA cucTeMbI HadTaiHH — B-Cl-nadTasunu. 


Ta6anuna 4 


CoctaB pacnvaBa, To packce CoctaB TBepyon 
MOJ. % Pe Baewitd @opua asp, MOT. % 
a. . KPHCTaJ0B Cl : 
HagrauHa Cr na® ty ty HabtamHna ; peenaty 
100 0 80,0 198 TlnacTHHKH 400 0 
90 10 16,2 76,4 To xe — = 
80 20 68,4 68,2 To »Ke 93,49 6,54 
70 30 61,9 — Hapacraer 6ysb- _— — 
Ka 
60 40 Ml 2 _- To xe _ — 
55 45 49,3 — To xe — — 
50 50 49,7 49,6 JlenecTKu 43,9 56,14 
40 60 50,3 50,1 To xe 32,5 67,5 
20 80 Dov 53,6 To »#*e 14,0 86,0 
0 400 Sy se Bile To xe 0 100 


* {;— TeMIlepaTypa NaBseHHA KpHCTaIIOB B pecrase; fz—Temnepatypa Bbipallubanns 


KpHCTaJJOB. 
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‘Kak puano u3 pyc. 1 (rae myHKTHpom M300paxKeHa AHarpaMMa, ONMCaHHas: 
pauee (°)), B cucreme naramun — B-Cl-napraiMH ecTb J1MUIb orpaHHueHHad 
pacTBOpHMocTb B TBepAOM COCTOAHHH (ran V mo Pose6omy). B nnTepBase or 
30 no 45% B-Cl-HaprammHa B CMecH He YJasl0Cb BbIPaCTHTb MOHOKPHCTAMVJIBI, 
lO WaBeHHiO MOMHMKPHCTAaIMYeCcKOH OyJIbKH, HapacTalolleH Ha MPOBOJOUKe, 


onpekeyIeHbl 34ecb JIMUIb TOUKH KpHBOH JIUKBUAyca; MO HadaJly «pa3MATYUeHHA» 
TIpH MeAJICeHHOM HarpeBaHHH 3aCTbIBLIe- 


48-CsH,(NO,), F-CigH (NO,), ro pacmiaBa (B HHTepBale 30—50% 
219" ; oh B-Cl-napratuHa pasMardenue = HauH- 
200 Halocb mpH 49,3—49,5°) yCTaHOBJICHbI 
190 *  PpaHllbl OO1acTH OrpaHHYeHHOH pactBo- 

pumoctH. OpteKkTHyecKkasn TouKa (49,3°; 
fl 41,5% 8-Cl-HapranmHa)  olpefesena 
1709 9KCTpanomAlueH IBYX KPHBbIX JIMKBH- 
100 myca. XoTA MO BHelIHeH opMe KpH- 


cTaibl HadTamuHa u_ §$-Cl-Hadrta- 
JIMHa pa3viMuaioTCA, Mbil lpHOeraJn 
2o 40~—=C«iSs*C«aSCi«OO MY TAKKE K PCHTPEHOCTPYKTyPHOMy Moz- 
43-Ounumponagmanih ———»— TBepxKeHHIO TpHHaJIexKHOCTH MOHO- 
KPHCTaJJIOB TBepAbIX paCTBOPOB K 

Puc. 2. J\warpamMMa cocTosHHA CHCTeMbI HaptatuHoRol mau 8-Cl-HadbramnHo- 


1,8-qunutTponaptammH— | ,5-qyHHHTpoHadTa- s 
aux (1yHKTApoM §u306paxeHa guarpamma BOH case. JIunua commmayca ompesems- 


110 JIMTepaTYPHbIM jJ\aHHbIM) JlacCbh MUKPOaHaJIH30M Ha IIpOWeHTHOe 
cofepxaHHe xXJIOpa B_ BbIpalleHHbIxX 
MOHOKDPHCTaJJax. 


B ra61. 2 u Ha puc. 2 qanbl pe3syJibTaTbl Halllero HCCIeOBaHHA CH- 
cTemp! 1,8-QuHuTpoHaptamMH — 1,5-quHuTpoHadTamMH (MYHKTMpHaA Ma- 
TpamMa hHocrpoewa no JanuHbim Ilackasa (*)). ; 


; i 20m mae 


CoctaB pacnwiaBa, MO. % T-=par,y °C 
BuewHsaan cbopmMa 
1,8-CygH,(NOz)> | 1,5:CyoEH(NO,), t, t, i agar eat 
100, 0 0 169,0 168,8 169,0 PomMOHKH 
85,0 15,0 155,9 155,8 168 ,8 To »*e 
11,9 Pipi ea 148,3 148 ,2 168 ,0 To Ke 
76,7 PONS 147,3 ATE — PoM6uKH H Hro- 
JIOUKH 
ord 25,0 149,9 | 149,8 -- Hromouku 
70,0 30,0 ee Aowhl 211,4 To xe 
60,0 40,0 169.9 169,8 24256 To xe 
50,0 50,0 180, 4 180,3 Pal To xe 
40,0 60,0 188,3 188, 2 ZA To x*e 
30,0 70,0 194,9 194,8 212,8 To xe 
15,0 89,0 204,0 203,9 212,8 To »*e 
5,0 95,0 210,4 240,3 DADO To xe 
0 100,0 Paley) 2A 9 242,9 To xe 


* tj— TeMNepatypa MMaBeHuA KPHCTaOB B pactimaBe; f,— TeMMepatTypa BbIpalluBa- 
HHA KPHCTaI0B; fs— TeMMepaTypa KOHIa MaBeHHA KPHCTaINOB B KalMsssApe. 


B sroH cucreme HaGJllojaeTca TakxKe JIMUIb OPPaHHYeHHasd pacTBOPpHMOCTb 
KOMITOHEHTOB B TBeEpAOM CocToAHHH. B orMune OT Mpebiyuleli CHCTeMBI 3]eCb 
pH BCeX KOHIeHTPalWAX BbIPaCTaJIH XOPOLMe MOHOKPHCTaJJIbI POMOOBUAHOA 
(pasa 1,8-qunuTponadranuna) uM uroubuaTo (dasa 1,5-ynHnTponacbramuua) 
(opMbI. QkcTpanoAWHel ABYX KPMBbIX JIMKBUYCa NOY YeHa 9BTEKTHYeCKaA TOU- 
Ka (147,3°;23,3% 1,5-qMHuTpOHadTasMHa B pacmiaBe); H3 paciiaBa JBTeEKTHYeC- 
KOrO cocTaBa (CM. TaOJ. 2) BbIPacraH pH Temnepatype 147,2°- ofHOBpeMeHHO 
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KPHCTaJIbl B BHe poMOukKoB uM uromoueK. JIMHuA couMAyca ycTraHoBJeHa 
MyTeM BH3yaJIbHOrO HaGJOMeHHA 3a TWiaBJIeHHeM BbIHYTbIX M3 pacmulaBa 
Kpucramios. [IporaxkenHocTh 9sBTeKTHYeCKOH smMHMH oT 2 yo 95% 1,5- 
AMHUTpOHadraiuHa B CMeCH TakXKe ycTaHaBIMBallach BU3YaJIbHO: NOsABJeHHe 
*KULKOM Ca3sbl NPM HarpeBaHuH 3acTBIBUIMX PaCIaBOB yKa3aHHbIX KOHICHTpa- 
WH Hayalocb npu Temmepatype 147,3—147,5°, xora oKoH¥YaHHe miaBeHHA 
MpOWCXOAMNO Ha KPHBOH JIMKBUAyca. 

OrmeruM, 4TO poMOoBHAHbIe KpHcrabi |,8-uHUTpoHadraiMHa M ero TBEp- 
‘AbIxX pacrsopos pacnagaiores mp ocrpBaHun. To onrHuecKuM H3MepeHHAM 93TH 
-KPHCTaJJIbl MOXKHO OTHECTH K MOHOKJIMHHOM CHHTOHMM; KpucTasE xe 1,8- 
‘MEUTpOHadrasuHa, BbIPAaUleHHble M3 CIMPTOBOFO pacTBOpa MPH KOMHAaTHOH Tem- 
tepatype, HMeroT (opMy MpAMOYrObHOH MpH3MbI HW MpHHawexkaT kK poMOu4e- 


-ckoH cuHronuu. Ilo-saqumomy, |,8-tuHuTpoHadTasMH uMeeT ABE SHaHTHOTPON- 
Hble ~MOJMUKAaLHH. 


MuCTHTYT QJIeMeHTOOpraHHyeCKHX CoeqMHeHH It Ilocrynuvo 
Akaylemun HaykK CCCP 11 VI 1959 
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Jloxsagn AKkagemun nwayrk CCCP 
1959. Tom 129, Ne 2 


PH3HYECKAA XHMHA 
Jl. 1. TAMO®EEB x UH. T. EPALIKO 


UCCJIEMOBAHHE CTPYKTYPbI COPBEHTOB 
KHHETHYECKHMH METOXAMH 


NPOHWWAEMOCTb AKTHBHbIX YPJIEH C YACTHYUHO BbIKJIIOUEHHbIM 
OBbEMOM IOP 


(ITpedcmaeaeno axademuxom M. M. J[y6ununoim 7 VIT 1959) 


AKTHBHbIe yrJiH B OOMLEM CJlyuae HMeIOT TPH paSHOBHAHOCTH Nop: MAKPONo- 
pbl, NepexoHble NOPbI W MakKponoppl. Pa3spaOoTaHHble MeTOAbI HCCIeHOBaHHA NOpH- 
CTOH CTPyKTYPbI COPOeHTOB (COPOWMOHHbIe MeTOJbI, PTYTHAA NOPOMeTPHA, dJ1eK- 
TPOHHAA MHKPOCKOMNA H Ap.) NOSBOJAIOT C YAOBJIETBOPHTEJbHOH TOUHOCTbIO ON- 
pelesATb pasMepbl UW OObeMbI KaxKLOl rpynMbl Nop, pacnpesemenve OObema nop 
10 pa3MepaM HM JO HeKOTOpOL. 
cTeneHH XapaKTep B3aHMOCBA3H 
TlepexoJHbIX H MakKponop (9/1eK- 
TpOHHad MMHKpockonHA). Xapak- 
Tep CBA3H MHKponop c ApyrHMu 
Ppa3HOBHAHOCTAMH Op B 3JIEKTPOH- 
HOMHKPOCKONHYeCKHX HCCJIeAOBa- 
HHAX YCTaHOBHTb He yflaeTcs. 
Bonpoc 0 CBA3H pa3JIHUHbIX pa3- 
HOBHAHOCTeH Mop mpecTaBsiser 
CYIeCTBeHHbIM HHTepec MIA H3y- 
4YeHHA MeXaHH3Ma_ llepeHoca Be- 
WleCTBa B MOPHCTHIX COpOeHTax. 

younun, Kyk u Sapepuna (1) 

HCCJIeEQOBaJIH B3aHMOCBA3b pa3- 
Puc, 4. Cxema npHOopa: /—xpaH c 3epHamH 


yraa; 2 — 2udpepenuvalbubl MaHometp;: 3, 4 cident con I 
OTBOJbI K MAHOMETPHYECKOM 4aCTH H K BAaKYYMHOMY CHP YIOULETO OC eae aoe 
Hacocy; 5 — Kpau; 6 —cekyuyomep; 7 —meran- BePXHOCTH 3epeH MH B OObeMe Op 
amuecKaad WWHPoOBaHHad BCTaBKa B oTBepcTHe YIVJIA HeNMOPHCTOTO KPHCcTaJJIH- 

Kean yeckoro yrviepola TepMH4eCKHM 


; pa3JIOXKeHHeM MapoB OeHsoula pH 
900°. H3yuenve aXcopOuMOHHbIX CBOMCTB NOsyYeHHBIX OOpasioB yrueli noy- 


TBePAHIO paHee Pa3BHBaBLIyIOCA ABTOPaMH TOUKY 3PeHHA O Pa3BeTBJeHHOLi 
NOPHCTOM CTPyKType AKTHBHBIX yrvieH, COriacHO KOTOpOM MMKPONOpH! ABIA- 
IOTCA OTBETBJICHHAMH OT NepeXOAHbIX MOP, a MepexoHpIe MOpbI — oTBeTBJIE- 
HHAMH OT Makponop. AHasorMunad CxXeMa nopucTol cTpyKTYPbl aKTHBHBIX 
yruieH MpPHHMMaJiacb B paOorax Buxxe (?). 

IInayeHospim (*) BbICKa3aHO MpeANONOKeHHe, YTO MUKPOMOPHI CoeqMHAIOTCH 
Apy? ¢ ApyroM u oOpasyioT He3saBHCHMy!0 TpaHcnopTHylo cucremy. K stTomy 
BbIBOLY aBTOP MIPHUles Ha OCHOBaHHH pe3yJIbTaTOB MCCe_oBaHuA KMHeETHKU 
COpOLMH HM BbIXOJHbIX KPHBbIX Ip paOore c yrAMH, KPYMHbIe NOP! KOTOPHIX 
ObWIM S3aNOJHEHbI PTYTbIO. OTH ABe pa6orei (3, *), B cyulHOcTH, HcYepmEIBAaIOT 
BC€ NOMbITKH SKCNCPHMeHTAabHOTO OOOCHOBAHHA B3aMMOCBA3H Pa3JIMUHbIX TH- 
NOB NOp H B TO %Ke BpeMA He MPHBOAAT K BMOMHE COraCHbIM PesyJIbTaTaM. 
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B weamax JanbHelimero HCCJieOBaHHA STOFO BOMpoca HaMH Oblvla H3MepeHai 
IPOHHILA€MOCTb AKTHBHBIX YIvieH C YaCTHUHO BbIKJIIOUCHHBIM OObeMOM Top. Cyt: 
OCTb MCTOMHKH 3akJOUaach B CJleqyrouleM. Buayase onpesemasacbh MpoHH- 
KacMOCTh YI MO HecopOupylollemyca ra3sy — remHio. SaTreM Ha yruie ajcop-— 
MpOBaJIHCb Napbl NPONHJIOBOO CNMPTa Mp paBHOBeCHOM JaBJIeCHHH, OTBeYalO— 
€M 3allOJIHeHHIO OObeMa MUKPOMOp 
no JlyOunuuy (*), 3anonHeHve mu- 98 
ponop mpouvcxoquT upu orTHocH- 
€JIbHOM JaBJICHHH apoB OeH30VIa 
/ps = 0,17; coornercTBeHHoe JaBuie- ? 
iH€ MapOB MpoMmusoBoro cnupta co- | 
sTaBiaeT p/p; = 0,22), mu  cHoBa 04 
MpefemAacb NPOHHWaeMOcTb yrs. 
[aKHM Ke 06pa30M NpoBosWICA ONbIT 
> 3aNlOJIH€EHHbIM IPH aBJeHHH Ha- 02 
“bINLeEHHOFO Mapa OObeMOM Mepexol- 
1bIX Mop. B nocweqHuxX AByX cuy- 
1aaX BO H30exKaHHe JecopouHu cuup- 0 700 200 300 Via: 
‘a M3 yIJld, MPpOHMWaemocThb onpeje- ee 
Be ROEM, DONLEM Ya 8 CO Puc. 2. I]pounnaemocrs yrua I mo renuio: 1 — 
‘MECbIO TeJIMA C MapaMW CNHPTa CO-  ycxogupiii yromb; 2 — c 3allOMHeHHBIM OObeMOM: 
TBETCTBYIOULEH KOHIWEHTPalluH. MUKponop; 3—C 3aMOHeHHbIM oO6beMOM 

OcHOBHad YaCTb yCraHOBKH, Ha MUKPO- HM TepexoRHhx Hop 
<OTOPOH MPOH3BOAUINCb ONbITHI, H30- Bes 
)paxkena Ha puc. |. Emkocru Vi u V2 coeqHHeHbI Yepes cMelMa/IbHbIli kpaH 1, B KO- 
‘OPbIH MOMeLLaOCcb OHO WJIM HECKOJIbKO 3epeH yrvid. CxemMa ycTpolicTBa KpauHa. 
icmocoO KpellJieHHA 3epeH NOKa3aHbI Ha pH. |. B kayecTBe 3aMa3KH JIA repMe- 
TH3allMH KpelvieHHA 3epeH TIpH- 
MeHAJIHCb: MHWeHH, cmiaB Byfa. 

Kpatkaa XapakTepucTuka yrsel WIM WapaduuH. IIpu oTKpbITbIX Kpa- 


Ta6Oauua 1 


O6vempi nop, cm/r | & wax / u 6 cHcTeMa OTKaUHBaJlacb. 

; x & JO BBICOKOrO BakyyMa, 3aTeM KpaHbl 

4 o | 0 | $2 | 93 nepeKpbIBasIMCb H B eMKOCTAX Vi H 
& ies ae ces el eae Vz co3qaBalocb paOouee aBsleHne 
fi eeees8 1B. Somer sie Te raga pi H pe. HavamtbHai pa3Hocrb. 
| WaBsleHui cocTaBisasia 60 MM pT. CT. 

if ee pias ae ore ie Tlocuie mogroTopku mpxOopa K OMbI- 


Ty KpaH / oTKpbiBaJica WH ras Hepe- 
eKaJl yepe3 3ePHO H3 OHOH eMmKOcTH B Apyry. Kak TOJIbKO pa3HOCTb. 
aBJIeHHH YMeHbulalacb WO 40 MM pT. CT., aBTOMATH¥eCKH  BBIKJIIOUAJICH 
CKYHJOMep HM OTMeYaJIocb Bpemsa onbita. I]poHHwaeMocTb yIviA BbIGHCJIAaCb. 


io dopmyvie 


cats ly “ ees (1): 
(Viti Vale Pi — P2 


ne Vi u Vi — oObeMbI CHCTeMbI C y4YeTOM ToMpaBOK Ha H3MeHeHHe oObema. 
MaHOMeTpax, Pp} H pj —HauaJIbHble WaBJeHHA 1asa, pi M p2— MaBJeHHA rasa. 


BpemenH ¢, / wu F — inva HM MOUlalb CeYeHHA pany yrs. 

OnpITbI NpOBOAMIHcb C TpaHyJIMPOBaHHbIMM YIJIAMH, TOJyYeHHbIMH B Jla- 
OPaTOPHHIX YCJIOBHAX MNapOrasOBbIM MeTOAOM H3 KaMeCHHOTO yIviA H JIeCO- 
MMHYeCKOH cMOJIbI. Kpatkad XapakTepucTuka yrsieli Wana B Tads. |. 

OnpiTbI NpOBOsHIHch Np TemMnepatype 20°. Pe3sybTaTbl OMbITOB MpHBeeHbI 
a puc. 2 Hu 3 B BHe 3aBHCHMOCTH IIPOHHWaeMocTH OT cpefHero aBJIeHHA 


p=2 + Pa 
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Kak BHHO M3 puc. 2 u 3, MpOHHWaeMOCcTb CHM2KaeTCA MIpH 3anNO/IHeHHu 
oObeMa MMKpO- M TepexogHbIx nop. AHaorMunad KapTHHa HaOstofalacb BO 
BCeX ONbITaX, MPHYEM BeJIMYMHA CHHKCHHA MPOHHMaeMOCTH [Ist PaSHbIX 3epeH 
HeCKOJIbKO KOJIeOalacb W3-3a HeOAHOPOAHOCTH 3epeH Yrs. OKCNePHMeHTAaJIb- 

y Hble JlaHHble + XOPOWO ONHCbIBaIOTCA 
2 YpapHenvem Ays3ymn (°): 


iy j K=A-+ Bp — (2) 


roe A u B— KoucTaHTbl, 3aBHCALMe 
OT CTPyKTYpbI cop6eHTa H OT MpHposbl 


(0 
rasa. Caaraempie A u Bp MOxHO pac- 
CMaTPpHBaTb Kak JlOJIM MpOHHIaemMocTu 
05 JIA MOJIeKYAAPHOTO WH BASKOCTHOTO 


100 200 HO 400 um ~—TIOTOKA. 
p B akTHBHOM yIvie HMMelOoTCH MOpbi 
Puc. 3. Mpoxuuaemocts yrax I] no ream: pa3JIMYHbIX Pa3MeCPpOBH BIIHPOKOM HH- 
J — cxofublit yroib; 2— Cc 3anosHeHHbIM TepBaJie JaBJIEHHH HMeeT MeCTO OA HOBPe- 
pte MHKPONOp; J —C allONHEHHBIM yao H MOJIEKYJIAPHOe H BASKOe TeYeHHe. 
OOBeEMOM MHKPOTOp H MepexOAHbIX IOP HauGoutee BePOATHBIC paMycni MUK- 
po-, MepeXOZHbIX MH MakKponop, No JaH- 
HbIM JlyOuHnHa (4), OMCHHBaIOTCA BEJIMUMHAaMH Fyn = 8,10~° cM, fa = 4,10-7— 
—2-10-& cm H rwa=2-10-4—5-10-° cm. J)nuHa cBo6ofHOro mpo6era MovIeKyJI 
reJIHA IPH JaBJeHHAX, MPH KOTOPHIX MPOHSBOLMNCb ONBITHI, CoctaBAna A= 
=2,6 -10-°—1,2-10°4 cm. CueqopatTeibHO, B MHAKponopax HM NepexoJHbIx nopax. 
MOTOK Obl MOJIEKYJIAPHbIM, B KPYMHbIX MaKporlopaxX — BA3KHM. Ec jomy- 
CTHTb, YTO NOPbl pasJIMUHbIX Tpynn He CBASAHbI Apyr c APyroM, HWMeror dop- 
My IHJIHHAPHYeCKUX KanWIAPOB HU OAHHAKOBbI B Npekeax OAHOK Ppynnbl, TO, | 
KaK HeTPyAHO NMOMCuUTAaTh, NOMb3ysicb ypaBHeHHAMH [arena-llyaseiusa uw Kuyy- 
ceHa, NPOHHWaeMOCcTb JIA BASKOrO TeYeHHA Bp, HanpuMep MpH cpeqHeM laB- 
aeHun p = 100 MM, B JecaATKM pa3 MpeBbiiiaeT BeHUMHY A,B TO Ke BpeMa H3 
IIPHBeeHHbIX TpacsbHKOB BHAHO, 4TO A Gombe, YeM Bp. Orciofxa cileqyet, 4To 
MHKPONOPbI H MepeXOAHbIe NOPbI He COCTABJIAIOT H€E3ABHCHMY!O TpaHCNOpTHyW CH- 
cTemy. YueT HelWJIMHApHyeckol POpMb! KanHJIJIAPOB, HX H3BHJIMCTOCTH, a TaKxKe 
Apyrux NMompaBok He H3MeHHeT CieaHHOrO BbIBOJa. SaMeTHOe NOHHXKEeHHE MIpo- 
HHWaeMOCTH yrvieH C 3aNOJIHEHHbIM OObeEMOM MHKpOoNnOp H MepexXoQHbIxX Op 
MOXKHO OObACHHTb TOJIbKO TeM, YTO B YyIvie HMeIOTCA MAaKPONOPbl, KOTOPbIe 
COC HHEHbI MeKy coOoH yepes MHKPONOpPbI, H HMeIOTCA MaKponOphl, KOTOppIe 
COeIHHeEHbI Yepe3s MepeXO/HbIe MOPbl. 

JTasee, eC MOJIeKyJIApHOe TeyeHHe OrpaHHYMBaJlOCb Obl TOJIbKO MMKDO- 
H M€peXOAHOH MOpHucTOCTbIO, TO IPH UX OObEMHOM 3aMOJIHEHAH MOXKHO OBO 
Obl OKUAaTb, TO A CTaHeT MpakTHY¥eCKH PaBHOHK Hyvii0. Ho atoro HeT Ha OMbITe. 
CieqoBaTeJIbHO, OCTaeTCA JOMYCTHTb, UTO B HeEKOTOPOM YacTH MaKpOMOp MeHb- 
IIMX Pa3MepOB NOTOK [asa TakKe Obl MOJICKYJAPHbIM. OTH NOpbl MO Tem x*Ke 
CoOOpaxKeHHAM, KOTOPble OblWwIH H3JIOX%KeHbI BbIWe, MOFyT ObITb TOJIbKO COeH- 
HAIOUIMMH 3BeHbAMH JWI OOlee KPYMHbIX Makponop. Takum oOpa3om, B Uccule- 
JOBaHHbIX OOpa3llaX AKTHBHbIX yrvieH OLHOBPeCMe€HHO NpecTaBJIeHO HeECKOJIbKO 

BaPpHaHTOB CBA3H Ppa3JIMYHbIX MOp MexKy codon. 


VWuctutyt pusuueckoH xHMuH Tlocrynuso 
Axanemuu HayK CCCP 4 VII 1959 
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Hokrnagn Akanemun Hayk CCCP 
1959. Tom 129, No 2 


PHZHYECKAH XHMHA 


A. A. TPATIESHUK OB 


BJIAAHME CO3PEBAHUA WM CTAPEHHMA PEJIEA HA®TEHATA 
AJIOMHHWA HA WX YIIPYFYIO OTAAUY, COUBHPOBY!0 — 
MIPOUHOCTb, BPEMSA PEJIAKCAWMH WU CTPYKTYPY 


(ITpedcmasaexo axademuxom C. H. BoaodKoeuuem 19 VI 1959) 


J\IA BbISCHCHHA IPHpOAb! CTYAHeli HM Pevieli H UX peomOrMyeCKHX OCObeEHHO- 
‘TeH OOJIbUIOH MHTepec NpeCTaBJIAIOT H3MCHEHHA BeJIMYMH MAKCHMAJIbHBILX BBI- 
‘OKOSTACTHYeCKHX eopMaluh (HanOobuleH ynpyro# orgauu), mpouHocTu 
‘TPYKTYPbI M BpeMeHH pedaKcallHn emopMalwn B Tpollecce mocTeneHHOrO co- 
speBaHHA HW CTapeHHA TeJleH aJIKOMHHHeBbIX MbIJI. OTHM CTaqHAM npeqWMeCcTByeT 
1aOyxXaHHe 3epeH MblJla HM ero YacCTHYHOR PacTBOpeHHe. 

Mccneqopanne MpoBowusocbh C MaJIOKOHLeHTPHpOBaHHbIMM TesIAMH, B KOTO- 
IX COSPeBaHHe MW CTapeHHe UAYT OcOOeHHO ObIcTpo Hu ApKO. IlopomfoK MpbIsa 
HacbreHaT aJioMMHUA, napTuHa Ne 24) pacrupasica B CTyMKe JO pa3Mepa 3epeH 
),O MM M MeHbIIe, BCbINaJICA B eKaJIHH M MepeMellinBasICA JO MOMeHTa «cxBa- 
bIBAHHA», T. €. OOPasoBaHNA CNMOWHON CTpyKTypbi No BceMy OObeMy PpacTBO- 
yuTeiA. TlonyxugKand Macca 3aJIMBaslacb B WMJIMHZp 3ulacTopesiaKcometpa (?), 
i wepes YacC CHHMaJIMCb nepBble KpHBbIe 3aBHCHMOCTH ympyrou OTAauM e&, H 


lanpsAxKeHua cyBura P oT 3aqaHHOH edopmManuu ¢ npu e= 100 cex +. [na 
foro UTOOb] CHATHe BCeH KPHBOH 3aHHMasO Maso BpemeHu (20 — 30 mun.), 
10 CPaBHEHHIO C JOBOJIbHO ObICTpbIM IMPOLeccOM, COspeBaHHA, 3aMepbl ¢ MPH 
<axKJOH HOBOH © BbIMOJHAJIHCb Yepe3 HHTepBaJibI B | MHH., HECMOTPA Ha TO 
ITO STOFO BpeMeHH ObIO- HEMOCTATOYHO JIA MOMHOTO THKCOTpONHOrO BoCCTa- 
iOBJICHHA CTPYKTYpbl, oNpeyesiaiouleh BemuuuHy P. Ha BenuyHHbI & 3TO 
IpakTHYeCKH He BsIMAO (7). 

B mpouecce co3peBaHiaA HW CTapeHHaA CHCTeMbI HaOJOWaeTCA BECbMa Xapak- 
repHOe H3MeHeHHe (hOpMbl KPMBBbIX &e(e) H P(s), KOTOpbie WA 2% remA Hacp- 
reHaTa NMOKa3aHbl Ha puc. | a, 6. B nauane co3peBaHHA KPHBbIe &(&) HMe- 
OT Pe3KHH H3/JIOM B TOUKe $= &,, COOTBETCTBYIOWeH KOHUY COOTHOUICHHA 
;¢ == 8, 34 KOTOPbIM BeJMUMHA & OCTAaeTCH MpakTHYeCKH NMOCTOAHHOM MIpH mo- 
sLILUICHHH &. 

IIpu fabHeliniem cospeBaHHH CHCTeMbI KpuBble ¢(€) 34 TOUKAMU s = é 
CABHaolulWMHCA B CTOPOHY OOJIbLIMX €) MOCTENMeCHHO OTKJIOHAIOTCA OT TIps- 
fOH &e=€ HM MpOXOAAT yepes Bce Oosee H OONee OTYeETIMBbIM MaKCHMYM 
Yemaxc, COOTBETCTBYIOULUH & = em (%). 

Kpuppile P(e) B Hayame Co3peBaHHA UMelOT OTYECTJIMBbIH MaKCHMYM 
P— P,*, copnayaioulnii moO Momo*KeHHIO C TOUKOM ¢ = sz, HO pM MalbHen- 
eM cTapeHHu mMakcuMyM P, slexKallui mpH ¢=¢,, CABuraeTcd K OOJIbLIMM 
. MW MpHOsMKaeTcA K © =m, OMHAKO MPH BeCbMa OOVJIbIIMX Tcrap OH BHOBb 
)KABbIBACTCA MPH & < Em. 

Ha puc. 2 noKa3aHbl KpHBble pesakcalluu Jedopmarun Ig e- = f (*eua) ee 
\ASHBIX Torap 2% Te Ha*TeHaTa, MOCTpoeHHble B Bue KPHBbIX lg 9, 


20.R2 
oun tae fe = see sing oTHOCAuMecaA K &. = 2 =—9,6; 20,3 u 28,7 
2 oe a 


CpeqHve 3HaveHuA Din Kax OM KpHBou). Bce 3TH & << &, OTBeYalOT COOT- 
1OWIeHHIO &,—=&. Kpupble COCTOAT M3 ABYX YUaCTKOB: HataJIbHOrO, 6oee 


* BenelcTaue yacTH4uHoro paspyllenHa cTpyKTypbl 3Hauenne P, B AaHHOM MeTOMe He- 
KOMbKO 3aHMXKEHO UM OTBeUaIOUad eMy € =€, CABHHYTa K MCHbIIMM €, COBMAaarOulMM C €, . 
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cy rm" dv 
WJM MeHee KPyTO CNaflatoulero, H JIMHEHHOTO. Haxsiou KPHBOHS Adwe B: 
é 


KawkKNOH TOUKe jaeT BpemaA pesaKcaunu 39 =f (ee, ©). M3 KpuBbix Ais 
¢ = 20,9 u 28,7 cnefyeT, ITO MPH MaJIbIX Tcrap KPYTH3HA OOOHX YUACTKOB- 
KpHBOH B TeYeHHe cTapeHHA yOblBaeT, HO BCKOpe HaKJIOH JIMHeMHOrO yuacT— 
Ka HauWHaeT Bo3pactaTb. Orcioyla CuleqyeT, YTO YHCJIO CpaBHUTeJIbHO KOPOT- 
KHX 3JIEMCHTOB CTPYKTYPHI, ONpeeAIOMINX DpH MaJIbIX & Mp cTapeHHn 
ee yObiIBaeT, YHCIO 2%Ke SOOee JVVMHHBIX 3Ie— 
100 He. bbe. We. tite MeHTOB CTpyKTypbl sBo3pactaet. IIpu 


x OUCHb JVJINTeJIbHOM CTapeHHH HaKJIOH OOe- 
eo HX uacTeH KPHBOH HelpepbIBHO BO3pa- 
Sa cTaeT H U© yMeHbIUaeTCA pH BceX & Ha 


BC€M HPOTHAKCHHH KPHBOH, CJIeOBaTeJIb- 
HO [pH JWIMTeJIbHOM cCTapeHuH yObiBaeT 
oOuyee YHCIO CBA3eH B CHCTeMe. 

Ha puce. 3 moka3aHbl KpuBple ¥* (terap Y 
Wiad %*, BbIUHCJICHHBIX MO JIMHeHHbIM 
yuacTKaM KpHBbIX pvc. 2. Makcumym 9* 
J@KUT MPH tcrap = 4 CYTKAM, 4TO CO- 
; OTBeETCTByeT MOJIOMKCHHIO MAKCHMYyMa KpH- 
ae BOH P,(tcrap) (CM. HH2Ke). 

Ha puc. 4 noKka3aHbl KpHBble H3MeHe- 
HHA MaKCHMaJIbHOK ynpyroh oTfayH. 
Semaxe H. MPOYHOCTH Py, OT crap AIA 
, 1%; 1,5% wu 2% rene HadTeHata. Bce 

Puc. 4 KPHBbIe MPOXOAAT B CBOIO OYepedb Yepes 
MaKCHMyM, OJHaKO MOJIOXKeHHA MAKCH-— 
MYMOB (emaxc )maxe H (Pr)maxe HE copnagaor. IIpounocth Meet HaHOOJIb- 
mee 3HayeHHe yepes 0,3——4 cyTOK yw yanee cHuxaeTca, Tora Kak yupy- 
rad oTfaya NposowKaeT elle AOJTO HapacraTb H MpOXOAHT yepes MaKCHMyM 
JMmb Ha 1, 7 u 62 cytku. UeM pene KontenTpallua Tein, Tem MeeHHee 
mpoTekaeT co3peBaHve 4H CTape- acai say eevee avon 
Hue. Moxuo OpbluIO mpemnoo- a 4 
XKHTb, YTO CHHXKCHHE Efe maxe 3a 
MAKCHMYMOM (&emaxc)maxe TOJIbKO 
Kaxkyllleech, CBA3aHHOe C Oovlee 
JerkKOH peslakcalluel B TeyeHHe Je- 
(hopMupoBaHHA CHCTeMbI. OqHaKO 
KPHBBIC &@ maxc (crap ) u P, (Torap ) 
aa 1% rena, MOuy4eHHble mpy 
¢= 711 cex. !, coBmayjatoT no no- 
JIOHKCHHIO MAKCHMYMOB (Tcrap = | 
CYTKH) C KPHBbIMH, MOJTyYeHHbIMH 
mpu ¢~100cex ?. CneqopateibHo, 
MaKCHMYyMbI Ha KPHBbIX CTapeHHa 
JeHCTBUTeJIbHO CBA3aHbI C H3Me- 
HCHHAMM CTPYKTYPbl CHCTeMbI H 


G20. Mle. 1526. 


20 40 60 40 0 1200 40 60 = 160 
é 


20 0 8 8 00 120 rb 100 180 
2 2 4 60 66 106 120 140 160 160 200 20 20 
& 2 4b 66 8 10 120 160 160 180 200 226 


OTpaxaloT Mpeesbuy!o WedopMn- 120-4 8) 80 100 1) 1 100-10 200 
pyeMOcTb ee 2JIeEMeHTOB. 0 OUTRO 


TunuuHble CBOMCTBa TeKyYHX Puc. 2 
reJieH HajTeHaTOB aJIOMHHUA Oby- 
CJIOBJICHBI CeTYaTOH cTpykTypoH (4). Uncno KoHTaKTOB u TPOYHbIX Yy3JIOB 
CeTKH, JJIMHa HW THOKOCTb MpOMeXKYTOUHBIX yYaCTKOB Lev, a TaKKe BASKOCTH 
PacTBOpuTeA HM MpHCyTCTBHe [pyrux BelllecTB OMpesesIOT BbICOKOSACTH- 
YeCKHe CBOMCTBA, MPOYHOCTb, BASKOCTbh HW THKCOTPOMMIO CHCTeMBI. 
TopusontTaibHocTb KpuBol e,() 3a TOUKOH 6, B HavaNBHOli cTayqHH CO- 
SpeBaHuA Tel, MOKA3bIBaeT, YTO B CHCTeMe MMeeTCH YaCTh NpakTMYeCKH cpa- 
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I BOCCTAHABJIMBalOlleHCA CTpyKTypbl, OMpesesmtoulel 2,,—e, B MHTepBase 
=> €,. Takaad KOuNON.HaA cHcTeMa pH s3aqaHHow ¢~100 cex. + Beyer 
beOxA NOf06HO TBepo-MmacTuyecKOMy Tey, B KOTOPOM 3a TIpeyesOM yipyro- 
ETH ynpyrax edopMauna coxpansetcs nocrosHHoli, Ee bsoiicta o6yc10Bs1e- 
HibI, BEPOATHO, HaJIMYHeM CPpaBHUTeJIbHO KOMMAKTHBIX, ObICTPO C/MMAIOUIHXCA 
MaCTHIL, HO MOCTATOUHO MeJVIEHHO peJlaKCHPYIONlux 3a BpeMaA edopmarun, 
HKOTOPOE NpOTeKaeT JO TOCTHKeHHA 3aaHHOH & B uHTepBase ¢ > ¢,. Ilo Mepe 
KO3peBaHHA CHCTeMbI, ABJIAIOMerocsH CJIEQCTBHeM COsbBAaTALLMM paluKaJoB 
fopraHvyecKHX (HapTeHOBbIX) KHCJIOT, NpOMCXOAMT MuKpoHaOyxaHve yacTHIL uv 
MX MocTemeHHOe pa3BepThiBanHe. [losBanerca 
mce OoJblee H GONbUee YHCMO AMMHHBIX TOH- 
i rvOKMX, BeCbMa -NOJBMXKHIX, ObICTpO 
PeMaKCHPYIOWAX 9JIEMEHTOB CTpyKTypbI. Cn- 
CTeMa I1pHOOpetaer Bce GOovslee UH Gosee oTUeT- 
JIMBO BbIPaxkeHHble CBOLMCTBAa 31aCTHYHO-KHKO- 
macTu4yHoro Tena. Hanuuve B 9TOM cuJlyuae % 
OTYCTJIMBOrO MaKCHMYMA@ &emaxc HA KDPHBOU 
S-(€) OObACHHeTCH TeM, YTO MPH MpoxomTeHHH 
CHCTEMbI YEPe3 Em, COMPOBOXMAalOULeEMCA Paspbi- 
BOM CPaBHUTeJIbHO JWIMHHbIX 9JIEMCHTOB CTpyK- 
TYPbI, 3TH SJIEMeHTbI CTPYKTYPbI yciMeBaroT Puc. 3 
ObICTpO COKPaTHTbCA B TeYeHHe MpoMOKaIolle- 
roca JePopMHpoBanuA 3a MaKCHMYMOM &m. CyleqOBaTeJIbHO, IpH Mepexoye k 
CTallMOHapHOMY TeYCHHIO B TaKOH CHCTeMe YaCTHIbI MpnoOperaor Oosee 
CBepHyTyio (POpMy, YeEM B MOMEHT em MPH paspbIBe CTPyKTypbl (eCJIH € He 
CJIMLUKOM BeJIMKa). 

Poct mpouHocTH CTPYKTypbl B MHepBoe BPeMA CO3PpeBaHHA CBA3aH C MOBbI- 
wieHHeM OOuleroO uMCIa y3sI0OB ceTKH. OHOBpeMeHHOe YJWIMHeHHe 3JIEMeHTOB 

CTPpyKTypbl OOycJIOBIMBaeT BO3pacTa- 

Bituu/om? HHe (&e maxc) ¢- CHH2KeHHe P, pH AaH- 

a T@JIbHOM CTapeHHH (mpoxomxeHve ye- 
pe3 MaKcHMyM Py yaxc) CJlehyeT OOb- 
ACHHUTb, OUCBHIHO, YOblIbIO YHCMa y3- 
JOB BCeTKe, YTO B CBOW OYepe;b 
OJ2KHO MpwBecTH Kk elle OOJbIIeMy 
VIJIMHEHHIO =I POMeKYTOUHEIX THOKUX 
yuacTKOB Welw. STO 4H BbISbIBaeT 
JlanbHewuu pocT &emaxc. II pomecc 
tes SsCOVObIIH «YHCNa y3JIOB 9KBMBaJIeHTeH B 
f oF EF 6 7 BMMMeMoeym KaKOK-TO Mepe MOHV2XKECHHIO KOHILeHT- 
4 9 15% pallMH CHCTeMbI, XOTA, KaK 3TO BHO 


4 tol 12 16 cym. 


2% 


100 


H3 pHc. 4, CJIMLUKOM CHJIbHOe CHHKEe- 


4 pam 
Saw Hue C HpHBOAHT yxe K YMeHbINeHHIO 
«sO he HavOospueli (fe maxc)maxc» TAKUM O6- 
0 


pa3s0M, KaK IIpH HW3MeHeCHHH KOHILCHT- 


r (re 
Re ae een es paluv rei, Tak M B TeyeHHe crTape- 
i HUA Feud HanOOND Wad 3/1aCTHYHOCTD 
Pyok (mebopMupyemocTb) CHcTeMbI AocTuraet- 


cA B yCJIOBMAX He HaWOOJIblleH, a 
~PABHHTeJIbHO Malo MpOuHOCTH CTPYKTYpbl, OTBevaloleH HaMOovIee MIMH- 
ibIM yUaCTKaM Ilene MexY y3laMu, H He CJHMIKOM OOOH KOHWeHTpa- 
[HH y3JIOB. 

YuuTHIBad MpexkHue Janupie (7,4), MOKHO 3aKJIOUNTb, YTO MOJHbIe KPHBbIe 
rm(C) YW &emaxc(C) MpOXoAAT Yepe3 MA@KCHMYMBI, JleKalllve Mp CpaBHUTeJIb- 
i0 MaJbIxX C, OTBeUAaIOIMX PbIXJIOH ceTKe. 

CHYXKEHHe & maxc H &m B OONACTH KOHIeCHTpalluii Oomee BBICOKUX, eM C 
fAKCUMYMA KPHBOU (8 maxc)maxc = /(C), OObACHAETCA YKOPOYCHHeEM MPOMexKy- 
OUHBbIX Wenel, BCeACTBHe CHJIbHOrO BO3paCTaHHA YHCJa y3JIOB HW MepelmeTeHHH. 
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CnaftaHve Ke &¢ maxc H @m OT COOTBETCTBYIOMIMX MAaKCHMYMOB IIpH yMeHbUIeHH 
C cueqyer OTHeCTH K CJMIIKOM CHJIbHOM YObIIH YMCA Y3JIOB HM MepeniereHui, 
MPpaloulHX POsb ONOPHbIX TOUeK pacTArMBaeMbIX WeneH. B sTOM cmyyae Hac- 
THIbI, OCTABAACb H30JIMPOBaHHbIMH, BEPOATHO, COCKaJIb3bIBalOT pyr no Apyry 
yxKe B cla0O pacTAHYTOM COCTOAHHH, WM flaxKe CHJIbHOe MOBBIIMeHHe CKOPOCTH 
qecopmalluu He MpHBOAMT K OYeHb OOJIbINMM &e maxc- B Takux MaJIOKOHILeH- 
TPHPOBaHHbIX POeMOMOOHBIX CHCTeMaX YAaCTHIbI, OVCBHZHO, MOryT ObITb BbITA- 
HYTbI (pH OYeHb OOMbIIMX CKOPOCTAX) B CTalMOHApHOM MOTOKe, T. e€. YHCTO 
PHApOAMHAaMHYeCKHM MYTeM, OfHaKO Takad JesbopMalua yacTHil He OyzeT 
o6ecneynBaTb yapyroH fedopMallMH CHCTeMbI, TaK KaK YaCTHIbl He CBASAHbI 
Mexy co6oi. IIpu mosppuneHHu C KsyOKooOpasHbie MOJIeKYJIbl Ha4YHHaloT 
Bce O6omee H OONee NPOHHKATb Apyr B Apyra HW YBeJHYMBaTb UYMCJIO TOUeK 
onopbl (y3sI0B, mepenetenuli), T. €. HawnHaeT OOpa30BbIBaTbca Oovlee MIM | 
MeHee ycTOMuHBad CeTKa, cnocoOHat aBaTb OoubuMe OOpaTuMble Zedopma-: 
IMM B HavaJibHOH cTaquH jedopMallyn (YMeHbIUIaIOlUlMecA MpH NMepexoze K' 
CTalMOHapHOMY TeYeHHI0). | 

Mase 3HayeHHA (&¢ waxc)maxc B MHTepBaJie MaJIbIX C JI aJIKOMMHVeBOrO! 
MbIJIa MOXKHO ObIJIO Obl OTHECTH H K KOHICHTPalMOHHOM enOJIMMepv3allnH Te-— 
meoOpa3HoH YacTHUbI, T.e. K YMCHbINeHHIO JJIMHbI Wen, MOLOOHO NpHHATOMY 
Max-bBenom 4 YopKHHIOM YyMeHbIICHHIO MOJIeKYJApHOrO Beca H3 JaHHbIX MO” 
OCMOTHYeCKOMY JaBJIeHHIO JIaypaTa awIoMuHHA (*). Dror dakTop, OMHaKO, He 
MOr ObI HrpaTb pow B pacTBOpaxX NOJIMMepOB C XHMHYeECKH MPOUHbIMH CBA 
3AMH B Wenn. 

O6patumMaA fenouwMMepH3alluaA B TeJIAX aJIOMMHHEBOrO MbIJIa MOrJia Obr 
HATH 3a C¥eT paspbiBa ca6bIX KOOPAHNHalMOHHEIX cBa3zeH Al...O—Al, Ko- 
TOpbie, MO HaUIMM NpeAMOJORKeHHAM, MMeIOTCA B WeNH HapxAyy C MpOuHbimu 
KOBaJICHTHBIMH cBA3qMu Al — O— Al. 

YMeHBINEHHE fy maxc PH JIHTebHOM CTapeHHH, BepOATHO, CBA3AHO C 
KpHCcTasiM3alneH u BbIgemeHHemM AI(OH); (°) kak M3 MMeIONIMXCA 3apOjbl- 
meh Al(OH);, BO3HHKIIMX IIpH OcaxKJeHHH aJIOMMHHeBOrTO Mba, Tak H HS 
A1(OH) 3, o6pa3ytoulelich B pe3yibTaTe pacnayla WenH Mblia, HalmpHMep 3a 
cueT Mepeckoka aTOMa BOOpOda OT PHApOKcHJIa K paHKaNy KHCJIOTHI HU 
OOpas0BaHus TMpOWHOHM KOBaJIeHTHOH CBA3H 3 KOOPAHHAILHOHHOH cBaA3H 


R H 
Aljae...O=— Al —0O—.-+ RH. 

Ileram HacbTeHaTa aJIOMHHHA B resAX B MAJIOBASKOM pacTBOpHTede (TeKa- 
JIMH) CBOHCTBeHHa BeCbMa OOJIbUIad TuOKOCTb, OOycOBMBalOllad OYeHb ObI- 
CTpoe pasBHTHe HJM UCYesHOBeHHe OOJIbIIOH BbICOKOSAaCTHYeCKOH jedopmMa- 
WHM &, YTO YKa3bIBaeT Ha CBOOOAY MpOcTpaHCTBeHHOrO JIBMXKeHUA ene B 
rele H Ha HaJIM4He OJHOBAJICHTHBIX CBA3CH B WemH, OOecNeuMBaOllNxX Jerkoe 
BpallleHne cermeHTos. IIpeanomweHHad B mocmeqHee BpemMa (7) cTpyKTypa 
WellH, B KOTOPOH aATOMbI KHCOpOfa KapOOKCHJIbHOW Ppyntibl KOOPAMHUpyrIoT- 
CA He OKOJO cCBOerO, a OKOJO cocefHerO aTOMa aJIIOMHHHA, MaJIOBeposTHa, 
OHA MPHBOAMT K *KecTKOH wenn. Bonee mpuemMsemMonw npelctaBlsaeTcA MOJeJIb 
Tpes (8). 

B 3akmoueHve aBTOp MpHHocHT ray6okyio Osarogqapnocts JI. C. Meumje- 
PAKOBOH 3a BHINOIHeEHHe Hu3MepeHHh. 


Usctutyt dusnueckoiw XMMMH Tloctynus0 
Akaylemuu Hayk CCCP Be NAL WSK 


UHMTHPOBAHHAS JINTEPATYPA 


1A. A. Tpane3Huxos, Kona. xypuH., 21, 108 (1959). * A.A. Tpane3uu- 
KoB, Koa. xypH., 20, 476 (1958). * A.A. Tpanesuuxkos, T.T. Wanonaa.- 
K uw Ha, JIAH, 111, 380 (1956). *A. A. TpanesuuxKkos,B.A. ®egorTosa, JAH, 
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7 W. 0. Ludke “SOE. Witheriey et Vals JeePhys iGhenteaso mee 22 (1955). 
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Horuange Akagemuu nayrx CCCP 
1959. Tom 129, Ne 2 


PHSHTECKAH XHMUA 


K. H. CAKOJbIHCKHH uv 4nen-koppecnonzent AH CCCP H. M. )KABOPOHKOB 


BJIMAHWE y-W3JIY4YEHHA HA CKOPOCTb BOJOPOJHOTO 
OBMEHA MEXK]AY BOJOH KW H3O0AMHJITHOJIOM 


BuIMAHHe H3JIyYeHHA “Ha BOOPOAHbI OOMeH HCCJIeLOBalocb NOKa  JMUIb. 
B HEMHOrHX padorax. Tak, Baygsen u Jlaiin ('), u3yyan M30TOMHbIli OOMeH Mexky 
BOOM H BOLOPOLOM B ras0BoH dase Noy LelicTBueM U3/1yYeHHA, HALIM, TO CKO- 
pOCTb OOMeHAa SHAYNTeIbHO BO3pactaeT H KoSpUuWeHT pacnpeyeseHus cTaHoO- 
BHTCA PaBHbIM eJMHHIe. OHaKO HEACHO, BbI3BaHO JIM 9TO TeM, YTO B TOWe H3- 
yueHHA peakIHA MpOTeKaeT MO ATOMHOMY MeXaHH3MY, HIM TEM, YTO H3MeHHeT- 
cH CaM XapakTep PaBHOBeCHOrO pacnpeeeHuA Jeltepux. BapuiapcKui, Kap- 
MOB HW [pyrue (*) oOHapy XH BOMOPOAHHI OOMeH B reTeporeHHOli cucTeMe ra-: 
s000pasHbI elirepHi — TBeplbii nomuMep. B orcytcrBue u3mny4eHUA TaKoOili 
OOMeH He MpOHCXOAHT COBCeM. 

Hamu HccuieqoBaHo BJIMAHHe Y-H3J1yYeHHA Ha H30TONHbIM OOMeH Mex Ly BOLOM 
MW U30aMHJITHOJIOM B TeTepOreHHOH CHCTeMe %KHAKOCTb — X%KHAKOCTb. Ormepen- 
HbIe KOJIMYeCTBA BOLbI, O6orallleHHOH No Welireputo Jo 3—5% (oKouio | r), H H30- 
aMusiTHoa (4—5 Yr), 3arpyxKaJucb B amMyJibl. AMMyJIbl NOMelllaucb B Mowe 
KOOaJIBTOBOrO HCTOUHHKAa Y-H3JLyYeHHA TaKHM OOpa30M, YTO HHTCHCHBHOCTb 
H3JIYYeHHA COCTAaBJAa B OAHOM culyuae 90 r/cex, B Apyrom 180 r/cex. Cpa3y 
nocie OOJIyYeHHA aMMyJly BCKPbIBaJIM H ee COJepKHMOe NMepeHOcHIH B AeuJH- 
TeJIbHy!0 BOpOHKy. [locsie HeMpofONKUTebHOFO OTCTAMBaHHA CJIOH BOLbI CJIH- 
BaJiM WH NoLBeprasiv NpesBapHTesbHOH OYHCTKe MeperouKoOl Avid OCBOOOKeHHA 
OT cleloB THOJIa. Jlasee mMpoby BoAbI NoOABeprasiu OOBIYHOH -O“HCTKe Mepel H30- 
TONHbIM aHaJIH30M: MpoOy HchapsJiH, Mapbl BOAbI B TOKe KMCOposa mpony- 
CKaJIH uepes packaJeHHy!0 Jo 700°C oKHcb Medu, a Mocuie KOHeHcalun mpoby 
BOJbI NOWBeprasiH MMKpOMeperonke NO BakyYMOM. Jia onpeqeieHuaA u30- 
TOMHOTO CocTaBa BOAbI MCNOMb3OBAa/ICA KaNesIbHbIM METOL aHaJiusa (2). (Crenenb. 
oOMeHa paccyuMTbIBaJiacb 10 dopmy.te: 


X, 
pes 4 100% , 

rae X) — KOHIeHTpalluaA JelirepHaA B HCXOAHOH Bose, X-~ — KOHIMeHTpallua 

jelirepHa B BOe Yepe3s t YACOB MOCMe Havada ombira m0 OOMeHY, Xoo — pac- 

YeTHO-PaBHOBeCHad KOHIeHTpallua elitepHaA B BOse AIA MaHHbIX YCJIOBHH 

Onpita. 

Bce KOHUCHTPalu BbIPaXKeHbI B MOJIAPHBIX MpoweHtax. KonenrpainA Xoo 
BbIVHCIANaCb 0 JA@HHbIM ONbITa MPH NOMOLIM CuleAyrouleh (OpMyVJIbI, BbIBeeH- 
HOM H3 BbIpaxKeHHA Jia KoopuuUNeHTa paBHOBecHOro pacmpefeeHHA JeliTe- 
pux (*): . 

B+VB?—4AC 
1. ar 2A ’ 
A= 2k. (a —= |), 
B= aig ad + y(a — 1) + AX, 
C = dyyo + 2adXo, 


Tye A — MOJIAPHOe OTHOLMIEHHE KOJINYeCTB OOMCHHBAIOULMXCA BOAbI H H30aMHVI- 
THOsIa, % — KosdpuuMeHT paBHOBeCHOrO pacmpefeieHuA MexKy BOAO U H30- 
AMMJITHOJIOM, paBHbili cormacHo (°), 2,14, Yo — KOHIeHTpauns jeuTepua 
B HCXOJHOM H30aMHJITHOUe. 


YcAOBHA HM pe3yJIbTaTbI ONbITOB MO H3YYeCHHIO KAHETHKH M3OTONHOTO OOMeHa 
© OOTyYeHHeM H 6e3 OGyYeHHA MmpHBesenbI BTAaOI. 1. Bananne 7-H31yueHHA 
Ta6auua 1 
Pe3y 1bTaTbI OMbITOB NO BJIHAHHIO Y-H3J1yYYeHHA Ha CKOPOCTb BOJOpOAHOrO oOmMeHa 


B MonapHoe OTHO- Mcxogqnaa KouueHuTpauHa PacueTHO-paBHO- Cremenn 
Pee meHHe KOHUeCTB | KOHILCHTPallua D B H,O BeCHaA KOHUCH- SoueHe 
oOayyeHHA BObI H THOMA D B H,O nocsie O61yueHHA Tpayua D F. 9% 
+c, "ac x Xo, MON. % Xx, MO. % Xoo MOT. % » /0 


SS ee 


Bes o6myuenus 


2 0, 9655 4,37 4,25 Soro 14 
6 41,3098 4,37 4,12 3,70 37 
48 1 ,0278 4,97 3,94) | Be 78 
Vuteucusuoctb u3utyyeHua 90 r/ceK 
4.5 | 0,9244 4,61 4,48 | 3,67 14 
4’ 0, 9660 4.57 4,29 ; 3,67 34 
4 41,2645 Deoo eli 4,53 ay 
2 0, 9647 AO 4,25 3,67 35 
2 0,6375 3,94 Oee 2,88 39 
3 14,0093 3,94 ORO) 3,49 32 
4 14,0558 4,57 35 Oi Dale 70 
6 0, 9427 aol 3,94 3,66 72 
42 0,8520 4,61 3,78 3764 83 
22 1,1389 9,09 4,58 4,46 87 
24 1, 3863 3,94 3,40 Dad 95 
34 0, 8073 4,97 3,02 3,54 102 
VurencuByoctb u3ayueHHua 480 r/ceK 
0,5 0, 9632 4,01 4,29 3,67 31 
2 0,9515 4,01 4,10 3,66 52 
6 0, 9506 4,57 3,83 3,66 84 
42 1,0263 4,57 3,90 Selo if 83 


Ha CKOPOCTb H30TOMHOrO OOMeHa MexXy BOOM H H30aMMJITHOJIOM MOKa3aHO Ha 
puc. 1. [Ipupeyenuple Januble CBUeTeEIbCTBYIOT O TOM, YTO Y-H3JIyueHHe 3aMeTHO 
yCKOpseT H30TOMHbIH OOMeH, MpH4eM HavOoulee 3HAYMTeIbHOe YCKOPeHHe MOJIy- 
yaeTCA B HavaJIbHbI nepvog. log elicTBHem 
Y-H3J1ly4YeHHA B aHHOM CJlydae XapakTep caMmoro 
pacnpeleleHHaA JelitepHaA He H3MeHAeTCS. 

Haliqeno, uro u31yyeHHe yCKOpsAeT OOMEH BO- 
Ropo,a Mlb B rpynne S — H. (Ja mpopepKu 
39TOrO OHOBPeMeHHO CTABHJIHCb ONBITHI NO BIHA- 
HHIO Y-H3JIy4YeHHA Ha M3OTOMHbIH OOMeH MexK]Ly 
BOAOH H H30Ne€HTAHOM, C TOH Ke MpososKu- 

oF 5 OGD Bor TOM DHOCTBIO o61yueHusa. Hu B OHOM culyuae He 

peat OblJIO 34MC4UEHO H3MeHeEHHE H30TOMHOFO cocTaBa 

Puc. 1.Bauauue y-u3nyuenus na BOAbI). [lockobky o6MeH He mpesbiuan 100%, 

‘CKOPOCTb H30TOMHOTO oOMeHa 9TO CBHAeCTeJIBCTBYe€T O TOM, 4TO TO JeHCTBHeEM 

M@KY BOLO H HS0aMHJITHONOM: y-431yYeHHA He IIPOHCXOAUT MepepacnpeyeenuA 
a — 6e3 o6yueHHA, 6 — HHTeH- 8 

cuBHocts o6ayuenna 90 r/cex., ~CHT€PHA BHYTPH MoONeKyJIbI H30aMMJITHOMA. Tox 

6 —HTeHCHBHOcTb o6nyuenna  ACHCTBHeM H3Jly4eHHA HapAAy C H30TOMHEIM O6- 

180 r/cex. Me€HOM IIPOHCXOQHJIO YacTHYHOe O6pa3s0BaHHe 

TMCYIbPUAOB, YTO OOHAPyXuBaOCh MoO 3HaUH- 

T@JIbHOMY YBeJIHYCHHIO MPOLYKTOB OCMOJIeCHHA MPH MocsekyroujeH meperouKe 

H30aMWJITHOWA. 

OObacHeHne OOHAPyXeHHOFO YCKOPeHHA H30TOMHOTO OG6MeHAa MOL, eilicr- 
BHeM {-H3JIYYeHHA 3a CYeT HCKJIOUMTeEIbHO HOHH3al\HOHHBIX 3deKToB (payn- 
OJIM3 BOMbl M H30aMHJITHOMa C MOCeyIOWMM OOMeHOM HOHOB BOOposa) B 
aHHOM CJlyuae He ABJIAeTCA HCYepMbIBalOWHM. PeaKiHa OOMeHa MexKLY BOJOL 
MH W30aMHJITHOJIOM NPOXOAMT B YCJIOBHAX HaJIMUHA ABYX HeCMeLIMBAIONLNXCA 
has, MPpHyeM B3aHMHaA PacCTBOPHMOCTH BObl HM H30aMMITHONA HeBemHKa (°). 
Psjl WaHHbIX CBHJETeIbCTBYeT O TOM, 4TO Mpolecc H30TOMHOTO O6MeHa KOHT- 
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ouupyetca Auppy3sHoHHEIMu cbakTopamu. Tak, Ha CKOpOCTb JOCTHKeHHA paB- 
OBeCHOrO COCTOAHHA peakIMH M30TONHOTO OOMeHa 3aMeTHO BJIHAeT H3MeHeHHe 
CJIOBHH MepeMelMBaHHA; XapakTep BJIHAHHA TeMMepaTyPbl Ha CKOPOCTb 
OCTHXKCHHA PaBHOBeCHA peakKUMH OOMeH.\ THOMYHO AMdpy3sHouHbii: aHeprua 
KTHBallH Mpolecca OOMeHa, MpOBOAHMOrO B COMOCTABHMbIX YCJIOBHAX OTHOCH- 


uc. 2. BawaHHe yCJIOBHA MepemMewiHBaHHaA UH TeMIepa- 
ypbl Ha CKOPOCTb M380TOMHOrO OOMeHa MexKYy BORO u 
A3OAMHUJITHOJIOM: a@ — 6e3 NepeMelliuBaHHA, 6 — mepeme- 
iuMBaHHe BCTpAXMBaHHeM c yacToToH 100 KayaHHit BMUH., 
3 — Tl€peMelIHBaHHe MelasKoH Ha 250 06/MuH., e — ne- 
peMeluMBaHHe BCTPpAXHBaHHeM C YacTOTOH 136 kayaHHl B 
MUH., O—IepeMellMBaHHe BCTPAXHBaHHeM C 4AaCTOTO! 

136 KayaHHit B MHH. mpu 80°, e — nepememmBanue 

YJIbTpa3By KOM 


TelbHO PaBHOH MOBepXHOCTH Merxka3s0Boro KOHTaKTa, OKa3alacb paBHoli 
4,2 KKaJI/Moub. Ha puc. 2 npuBeeHbl JaHHbIe O BIMAHHM MepeMeLIMBaHUA HM TeM- 
lepaTypbl Ha CKOpOCcTb M30TOMHOrO OOMeHa. Hakouell, mpopegenHoe Hamu (*) 
I3MePeHHe CKOPOCTH H3OTOMHOFO OOMeHa MexK Ly BOLO HW U30aMHJITHOJIOM B YC- 
IOBHAX CHATHA Audpy3vOHHbIX COMPOTHBJIeHHH 3a CueT UCNOb30BaHHA MHepT- 
{0rO PpaCTBOPHTe/IA MOKa3asIO, UTO CKOPOCTb peaKIWH U30TOMHOrTO oObMeHa 
JOCTaTOUHO BeJIHKa, Kak 3TO HM Mpesnonaran A. VW. Bpogckuii (’). 

ConocraBuleHHe JaHHbIX MO YCKOpeHHIO H30TOMHOrO OOMeHa Mex*Ky BOLOK 
1 UW30AMMJITHOJIOM OJ, WeHCTBHeM Y-H3JIyYeHUA C OTMCYeCHHBIMH JaHHbIMH O. TIpo- 
feKaHHH STOM peakKUMH B AMppy3HOHHOH OOacTH CBUeTeIbCTBYeT O TOM, 4TO 
(-H3JIYYeHHe MOXKET OKA3bIBaTb BO3AeHCTBHE Ha IpoTeKaHHve Audpy3vOHHbIX Mpo- 
Jeccos. 


@v3uKO-XHMHMyeCKHH MHCTHTYT Tloctynusio 
um. JI. A. Kapnosa 25 VII 1959 
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Jloxnannr Akawemun Hayk CcCCcCcP 
1959. Tom 129, Ne 2 


XHMHYECKAA TEXHOJOL HA 


CY B9H-XAH, A. M. BPOJCKHH 
M 4seH-Koppecnongzent AH CCCP K. MI. JIABPOBCKHH 


BbICOKOCKOPOCTHOM KOHTAKTHbIM KPEKHHI CMOJIbI 
®YUIYHbCKHX CJIAHIWEB 


B HacToslleM COOOMIEHHH H3JlaraloTcaA JaHHbie M0 HOBOMY MeTORYy mepepa- 


6OTKH OCTaTKOB H3 CJIaHWeBOH CMOJIbI MyYTeCM BbICOKOCKOPOCTHOrO KPeKHHTa. — 


B KauectBe ChIPbA Obl B3AT TAXKeJbI OCTATOK, MOJyYeHHbI MpH BakKyyMHOH 
pasroHke (pylIyHbCKOH CulaHWeBOH CMOJIbI. OnbiTbl Ob MpOBeJeHbI Ha yKpyt- 
HeHHOM slaOopaTOpHOM ycraHoBKe, OmMcaHHOH B padorax (', ”). 

TIpupoqum du3uKko-xumuueckyloO XapakTepHCTHKy ocTaTKa dylllyHbcKou 
cmaHlesol cMouibl: d,?° 0,9658; T. 3acT. 47°; dpakUHOHHbIH cocTaB (B BeCco- 
BBIX lpowleHtax): 350 — 400° 3,4; 400 — 450° 25,9; 450°—500 35,8; > 500° 
34,9; 9memMeHTapHbIa coctrap (Bec.%): C 85,95; H 11,84; N 1,25; S 0,61; 


O 0,35. ComepskaHne napadunHa 22,4; KoKcyemoctb 5,6; acdasbprenpt 8,0 | 


Bec. %. 
OnTUMaaTbHHH pexUM KPe€KHHra MPH penupKy- 


IAWUHH Ppakuunk, BUKNNAaAWMAX BHMe 200°. IloforpeB chIpbA 


MpousBosMsicn Wo 250°, TemmepaTypa TemJIOHOCHTeIA Ha BXOJe B peakTop 880— 
900°, Ha BbIxoye H3 peaxTopa 680—700°, Bpema KouTaktTa 0,04 cex. Pacxoy 
BOAAHOrO Mapa Obit 10% Bec. OT CBIpbA. 


T avOvnw i at 


MatepHasbHbl OamaHc BbICOKOCKOPOCTHOTO KPeKHHTa TA2KeMOTO OCTAaTKa CaHIeBOM CMOJIbI 
IIpH pelUpKyJAWHH PpakuUHi, BHIKMNAOWNX BHIDe 200° (B BecOBbIX IpomeHTax) 


B3aTo Ea ae Nouwyueno Ha ee Ha cuipbe 
OctaToK CjlaHIeBOH CMOJIBI 50 Ta3, BKmiouaa Cy 2a 49 4 
Op. Cs ee Hy | 
Dp. Cg— 200° WL 5 Cl 37,8 
Pucalika, BbIKMTMaIOlvi BBI- 50 Pucaixka, BbIK HI aroun hi 03,0 — 
me 200° BbiIe 200° 
Koxe 4 notepu 4,0 8,4 
Vroro 100 | 100 | 400 


MatepMaJIbHbIit OalaHC BbICOKOCKOpOCcTHOrO KPeKHHTa ocTaTKa cwlaHlleBolt 
CMOJIbI MpHBeeH B Tad. 1. IIpu stom uMeetca B BUAy, YTO ras0oOpasubie Mpo- 
AykTbl M pakuua Cs; MoryT ObITb HCHO/Ib3OBaHHI B KA4eCTBE CbIPbA JIA XHMU- 
YeCKOH IPOMbILWICHHOCTH, a O€H3HHOBaA (bpakUMA MOKeT GObITb nepepadoraHa 
KaTaJIMTHYeCKUMH MeTOJaMH [JIA MOJyYeHHA MOTOPHOrO OeH3HHAa WIH LIA BBI- 
AeeHHA UMCTHIX aPOMATHYeECKUX yrveBoROposos. 

Auains MHOTONHCJICHHBIX JIMTepaTyPHbIX MaTepHaJIOB MO KPeKHHTy cJlaH- 
W€BOH CMOJIbI MOKa3bIBaeT, TO HaHOOJbIIMH MOCTUTHYTHI BbIXO, TOBapPHBIX 
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POAYKTOB cOcTaBJIAeT OKONO 25% serKHX yrvieBOLOpoLoB, oKOIO 30—35% 
KOKCa Hi 35% TonsmuBHoro rasa (°). B cBa3H c STHM lip HoOperator ocoG6plii HHTepec 
NOJIYYCHHbIC HAMH Pe3yJIbTaTbl, H3 KOTOPHIX CJleyeT, YTO MPH BbICOKOCKOpCcT- 
HOM KPe€KHHTe TAKENOFO OCTaTKAa W3 CHAHWeBOH CMOJIbI BbIXOJbI BbICOKOHENpe- 
JeIbHBIX Ta3s0B H O€H3SHHOBOL CbpakuHH Cs— 200° coctapnsator 49% u 42% coor- 
BCTCTBEHHO. 


TarOumrmim aee2 


CofepxaHue, Bec. % Cojfepx ante, Bec. % 
Taspl 

b K Pees aah | Taspt K i ae as i cups 

H, 0,39 0,19 C3H4 26,26 12,90 

CH, 13, 46 6,64 CsH¢ 26,40 12,96 

CoH. 12,58 6,18 u30-C,Hg 202 0,99 

C3Hy 2,74 1,35 a-CyHg 7,54 3,70 

Cio 0,68 0,33 B-CyHg SyO2 1,63 

CyHe 4,64 2,26 

CrHen+e2 29,85 14,66 CnHeon+ CaHg LOR AS | 34,44 

IIpuBogum coctas d@pakuuu Cs (B Bec. %): 

Usonentan, 3-merun6yten-1 1),52 Tlenten-2-Tpanc 8,14 
-TleHTaH 50) Tlenten-2-1uc 4,50: 
[lenten-1 22702 IlukuoneHTaH, NMuMepHseH-Tpanc 9,69 
2-Metus6yTex-1 8,55 IluxsonentTeu 4,45 
2-MeTum6yTeH-2 4,75 Tunepusen-nuc 14,38 
Msonpex 9,90 SS ey ag ees 
=Cs 100,00 


Taso06pa3Hpie MpOxyKTh! HW pakuna Cs Obwin MpOaHasIM3HpOBaHbl XPOMAaTO- 
rpaduyeckum metogom (*)° TlowyueHupili ras coqepaxuT ~70% HenpeesbHBIXx 
yIJIEBOLOPOZOB, B TOM uNcsIe 26% sTH- 


Ta6dauna 3 
meHa Hu 26% mponusieHa. Ta3006pas3- . 


Hble MpOAyKTbl BbICOKOCKOpOocTHOrO @usuko-xuMuNecKan XapakTepucTuKa 
KpeKuHHra OCTaTKa CJlaHI[eBOH CMOJIbI 

BbITOMHO OTJMYAIOTCA NO COep2xaHHto Pee kg 
Hempee@JIbHbIX YIJIeBOLOpOMOB OT La- Gens. TPOMBIBKH 


aka 
30B J[pyrHX MeTOJOB lepepaOorkKH culaH- UE 8075 FSO. 


WeBOH CMOJIbI. CocTaB ra3a ykKa3aH B 
raoduw.: 2. 


@Mpaxuua Cs B OCHOBHOM COCTOHT H3 di 0, 7856 0,728 
HENPeNeJIbHbIX YrJIEBOOPOMOB, Mp 3TOM nw 1, 4449 1, 4444 
Bo ppakunu Cs cowepautca 10% usonpe- Cyan@upyemocts | 98,5 98 
Ha, a CyMMa 2-MerHulOyTeHa-1 H 2-MeTHJI- WoxHoe uncato 185 184 
Sytena-2  coctapiaer oKxoo0 13%. nem.  cocras, 

[loce KaTamuTMyeckoro eruspupoBa- % . 
HUA MOCMeLHUX YTJIEBOLOPOLOB MOxKeT ‘2 he i 
SBITh MOJYYeHO JOMOJHUTEIbHO OKOJIO N 075 0°2 
10% usonpeHa. STo o3HauaeT, YTO U3 S 0.5 0.4 


ppakuHi Cs BbicoKocKopocTHoro kpe- 

KHHTa ocTaTKa CJlaHllepoli CMO MOXKHO NoyunTs Jo 20% usonpexa. Ilo- 
IyYYCHHad O€CH3HHOBaA (PpakUNA COfepAUT OONbIOCe KOJMYeCTBO apomaTHue- 
-KAX H HeMpeevIbHBIX YyIseBOAOpOMoB, a TaK2Ke CePHHCTbIX HM Aa30THCTbIX 
oequHeHHH. Du3HKO-XHMMYeCKand XapakTepWCTHKa HW XHMHYCCKHH COCTAaB 


IpuBeeHb! B TAO. 3H 4. 
Ui eides 


Ta6auua 4 


X¥MMHYeCKHH cocTaB 


Cofepxauue, % 
Pc 
Opakuna of napadunnt 
° H HadTeHbl 


asmucar. 
Hempel. 


WUKIHUeCK. 
Hempel. 


apoMmaTHu. 
yrseBoxopompl 


To 60° 10,6 0 84,4 15,9 0 
60—95° 35,2 0 42,6 19,4 39 
95—122° 15,4 0 34,0 19,4 45,9 
122—150° 12,4 1,5 39,2 44,7 47,6 
150—175° 14,7 1.5 37,6 14,8 46,4 
475—200° 12,0 4 42,8 11,2 45 


®pakKUHOHHH KH cocTas 


Comepxanne, % H. xun. 10 20 30 40 50 60 70 80 90 97 K. kun. 
oy, XE 44 63> eee 82) 92 112 12 Oo 82a. 09 209 


Beu3uHOBbIit AUCTHIWIaT MOKeT ObITb HCMOMb3O0BaH, C OMHOM CTOPOHBI, WA 
lOJIyYeHHA MOTOPHOrO GeH3HHa, ac Apyrok — Aa BbIeJIeHHA HHSIWMX apOMAaTH- 
yeCKUX yrseBoqopoos. C WebiIoO NMowly- 


Ta6Oauna 5 YeHHA MOTOPHOrO OeH3HHa dpaKilHA 
: 40—200° noyBepraJiacb, nocJle OTMbIBKH 
eae 1 Bapt-  (eHOJIOB H A3O0THCTHIX COeAHHEHHH, 06- 
JlaropaxkHBaHHio . Ha CHHTeTHYeCCKOM 
aJIKOMOCHJIMKaTHOM KaTasu3aTope. Ycu0- 
Temnepatypa, °C 350 390 ae a 3 z 
Gveane Hopm.|. Hopw. OMbITOB, MaTepHaJIbHbIM OaslaHc U 
Muyeke aKTHBHOCTH KaTa- XapaKTepHCTHKH NOJYYEHHOTO 6eH3HHa 
JiMgatTopa 35 35 TIpHBeAeHbI B TAG. 5. 
rope eels 0,25} 0,5 TlowryyeHHplit moce ouncTKH OeH3HH 
’ 0» ¥ 
Beech 71,0 | 77,3  MOKeT ObITh HCIONb30BaH B Ka¥ecTBe 
TIO JIMMep bl 6,7 7,2 KOMMOHeHTa MOTOPHOrO TOIVJIMBa. 
_ KOK 10,4 8,8 @Mpakxuua 60—122°, cocrapmatomladr 
_?as M notepu 11,9 6,7 44,7 Bec. % Ha 6CH3HHOBbIM WucTHVsAT, 
XMMHYeCKHH cocTaB 6eH- 
thane Oblla OUNUeHa Ha, aJIIOMOCHJIMKaTHbIM 
apomMaTuyeckHe 45,5 43 KaTaJIM3aTOPOM HW Pa3s0rHaHa Ha yeTKOH 
HelpejeJIbHBIE 16 ey) PeKTHPUKALMOHHOH KosIOHKe c 257. T. 
aa (88, 5 35 C WeJIbIO BbIeeCHHA apOMaTHUeCCKHX 
cepa f0,17| 0,26 Y?aeBonoponos. IIpu stom Opwio Halize- 


; HO, 4¥TO BO (paKkuHH 78—83° cofepxuUT- 
ca 75% 6OeH30sa, a BO pakunun 108—113° 78% tonyona. Takum o6pasom, 
us (pakuun 60—122" nonyyaerca 11% GeHs0na u 4,9% Tomyoua. 
VWuctutyt He@TexuMuyeckoro cHHTe3a 
Axkaylemuu HayK CCCP ie "1959 


IMTHPOBAHHASA JIMTEPATYPA 


‘KD. Janposckuit, A.M. Bpogcxkn i, Doxa. na IV Mexayna - 
ce B Pume, u3y. Kourpecca, 1955. *2 K. Tl. Jla 2D OBCKHH, A. ™. Bp on Oe 
XM. Hayka H mpom., 2, Ne 2 (1957). 3 H.W. 3eneuun,C.C. Cemeno B, XHUMHA 4 
TEXHOJOFHA TOPIOuHX Canes HW MpokyKToB UX Mepepa6orku, B. 4, JI., 1955, crp. 161. 


4 S ra 
3,30 (1980). Ackun, K. Il. Jlawppospekuiu gp., XuM. u texnon. TonmuB u Maced, 


| Aornager Akagemun nayx CCCP 
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PEO!PA®HA 


A. H. OXJIONKOBA 


O ABYXCJIONHONM WHPKYJIAWMM BO] B 3AJIMBAX 
JIANOKCKOFO O3EPA 


(IT pedcmaeaexo axademuxom J. B. Haauexunom 18 VII 1959) 


MatepwasioB 10 TeYeHHAM Ha BHYTPeHHMX BOMOeMax OUeHb MaJio. Kakue- 
JIHOO KOJIMYeCTBEHHbIe JaHHbIe NO TeyeHHAM Ha JlaqoxwKcKOM O3epe H B eFro 3a: 
JIMBaX B JIMTepaType OTCYTCTBYIOT. 

B 1957 r. (28 VII—12 IX) up 1958 r. (6 VII—17 X) 6pm npoBexent Ha6s10- 
WeHHuA Haj| TeYeHHAMM B 3aJIMBaX ceBepo-3anaqHou uactH JlagqomcKoro o3epa 
B WeJIAX BbIACHeCHHA YCJIOBHH BOJOOOMeHAa MeXKLYy Y3KHMH, TutyOoKO BpesaHHbIMU 
B MaTepHK 3aJIMBaMH MH OCHOBHBIM BOJOeMOM. Bovibliiai YacTh TAKUX HaGuO]e- 
HHH Opwia cocpesoToueHa B SiKHMBapCKOM 3aJIuBe. Kpome Toro, NPpOBOJMCb 
HaOJMOMeHHA Hall TEYCHHAMH B TpeX 3alMBax CopTaBaJIbCKHX LIxep M KpaTKO- 
BpeMeHHoe — B 3a/1MBax KypKuioKxckom u JlexmawiaxTH. 

CxkopocTb H HalpaBJeHve TeYeEHHM M3MepAJICh Ha WlecTH MOMepeyHbIX pa3- 
pesax Yepes 3aJIHB, Ha TpeX BePTHKaJIAX Ha Kax%KJOM pa3zpese, Ha rOpH30HTax 
0, 5, 10, 25, 50, 75 u 90 m. Ha6OstogeHua BesHCcb MOPCKHMM BepTYLIKaMH C O6- 
JIefueHHbIMH JIOMAaCTAMH, HavaslbHasH CKOPOCTb KOTOPbIX cocTaBseT 2 cM/ceK, 
H C NOMOUbIO NOMIAaBKOB AByX THNOB: MOBeEPXHOCTHHIX, CAelaHHbIX NO THNy 
nmonwaBkoB Mutuea, WH riyOHHHbIX, KOTOpble ONycKaJiHcb Ha TuiyOuHy 25 Mm 
W ObwWIH CesaHbl B BUe paM C HaTAHYTHIM Ha HUX OpeseHTom. IlonowKeHusA Te- 
wlaBKOB (PHKCHPOBaJIHCb CeKCTaHTOM. CKOpocTb BeTpa H3MepsAacb Ha BbICOTe 
1,5—2,5 M Ha NOBePXHOCTbIO BOJbI PYYHbIM AHEMOMETPOM, a eFO HallpaBuie- 
Hue — mo kommacy. 

BosHukatollve B 3aJIMBaxX NO JelicrBueM BeTpa Apehdboppie TeYeHHA, Kak 
H3BeECTHO, CO3atoT y SeperoB NOBHILWeEHHA YPOBHA, OsaroqapA YeMy BO3HHKAIOT 
TpaHeHTHble MPOTHBOTeYeHHA, T. e. IBYXCIOMHAA WHPKYJAUNA BOL, YTO U BUT- 
HO H3 CXeM TeyeHHH B SIKUMBaPCKOM 3aJIMBe, NOCTPOCHHHIX iA 8 HanpaBseHHu 
BeTpa. CxeMbl TeYeHHH MOKa3bIBaIOT, YTO BETPbI C BOCTOYHOH CocTaBJAIouen, 
T. €. CCBEPO-BOCTOUHbIe, BOCTOUHbIE HM IOFO-BOCTOUHbIe, ABJIAIOTCA HarOHHBIMH; 
BeTPbl C 3alaqHOl cocTaBuJAIOlleH, T. e. CeBepo-3amaHble, 3anaqHble u 
1OrO-3alayHble, ABJIAIOTCA CPOHHbIMH BeTpaMuH. Jia MOsTBepxKAeHHA By XCJON- 
HOM WMpPKYJAWLMM BOX MpuBeyeu puc. 1, Ha KOTOPOM us0OpaxeHa CxeMa TeveHHH 
pu AByX HanpaBsIeHHAx Berpa. ¥ 

Tny6uHa KOMMeHCalMOHHOTO IPOTHBOTeYCHHA HE ABJIACTCA NOCTOAHHOU (iA 
pasHbIX Cly4aes HaOJIOLeHHIi MH 3aBMCHT OT psa PakTopos. B Oonbuon creneHu 
oHa onpesenetcs cKopoctbio BeTpa. Ha6mogenus ator culeqytoulne riyOuHbl, 
C KOTOPBIX NpocsexKUBaeTCA KOMMeHCAIMOHHOe NPOTMBOTeYeHHe TPH HarOHHbIx 
WM CrOHHBIX BeTpaX PaBHOM CHIBI: 


HarouwHbpe BeTpbh 


CkopocTb BetTpa, M/cek no 2 2—4 >4 

See riyOuHa KOMMeHCaMOHHCFO NpOTHBOTeYeHHSA, M 5—10 10—25 25—50 
CroHHpe BeTPpE 

CxopocTb BeTpa, M/ceK no 2 2—4 >4 

Bepxuasa raiyOuHa KOMNeHCaIMOHHOFO MpOTHBOTeYeHHA, M 5 5—10 10—25 
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Ta6auua il 


eee Beemer Ae BLY ede tae 
cKauka, M rpay/M ; 
5—10 0,6 4,7 5 10 
5—10 0,5 Als 7 5 40 
5—10 ORs laa 5 10 
0—5 a i yO) i) 40 
2—4 Dies 215) 10 PAS) 
2—4 25) 7A) 5) 40 
O0—5 0,9 2,7 5 40 
2—5 O25 6,0 40 25 
45—20 ted 355 45 25 
il 1,0 ay 40 25 
45—20 ite 6,7 Jio aHa — 
410—20 0,7 5,0 5 40 
40—14 133 5,0 3) 10 
1 5—10 it al 5,0 5 10 
42—15 1 4,5 5 10 
5—15 0,7 4,9 5 40 
o—15 1,0 6,5 15 7463) 
5—15 ih A Dates 40 25 
29—30 0,6 3,8 40 25 
5—15 Oat 4,5 5) 10 
5—15 0,7 4,5 ty 40 


“ “TakHM OOpa30M, Ip CrOHHbIX BeTpaxX ruyOMHa KOMMeHCallHOHHOrO MporTu- 
os 

BOTeUCHHA MeHbLe, YeM IPH HarOHHbIX BeTpax. Takve rstyOMHbI KOMMeHCAaLHOH- 

HOrO IIpOTHBOTeYeHHA HaGJOAaloTcsA Tora, KOra Boa B 3aJIMBe OMHOPOLHa No 


30°20° 


61°30" 


61°30* 


30°20’ 30°20" 
Puc. 1. Hanpasnenua teyenuit 8 AkumBapcKom 3annpe (mo Ha6mozeHHaM c 


28 VII no 13 1X 1957 r. uw c 5 VII no 17 X 1958 r.). J — 10ro-BocTouHbiit 
Betep, // — 3anayublii Berep: a — B canoe 0—5 M; 6 —B caoe 50—75 mw 


IJIOTHOCTH. B JleTHee BPeMA, KOFa BONA B 3aJIMBe cTpaTHpulupoBana, mpesBapnu- 
TEJIbHBIM = aHaJIM3 NOKa3bIBaeT, YTO TayOuHa MIPOHHKHOBeHHA ApelicboBoro 
FEYCHHA 3ABHCHT OT MOOAKEHUA COA TEMMepaTyPHOFO CKauKa MU OT CKOPOCTH BeT- 
pa. IIpu cxopocrax serpa no 5 m/cexk [petdosoe TeueHve Ha6OMaeTca B STH- 
JTHMHHOHC, KOMMCHCAMOHHOE MPOTHBOTeYeHHe — B runomMMHHOHe. pu 6oub- 
IHX CKOPOCTAX BeTpa ApeltoBpoe TeyeHHe MpoHMKaer UB THMOJIMMHHOH, He- 
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CMOTPA Ha CPaBHHTeJIbHO OOJIbIIMe rpaMeHTbI TeMMepaTypbI B CJlOe CKauKa 
(qo 2,5 rpay/M) H B HEKOTOPbIX CJlyu¥aax pacnpoctpaHsetca Jo Tua. B cayuasax, 
Kora CoH TeMMepaTypHOrO CKa¥Ka pacmo/loxKeH BOIM3H MOBepXHOCTH, He- 
CMOTPH Ha OO/IbIOH TpaluenT TemmepaTypbI B HEM H MIP HeGOMbIIMX CKOpOCTAX 
BeTpa ApelitpoBoe TeyeHHe MoxeT HMeTb MecTO HM B runomMMHHOHe. Komnenca- 
MMOHHOEe MPOTHBOTeYeHHE B 3TOM CJIyYae HaGMOMaeTcA TakxKe B THMOJMMHHOHE. 


Vy SMICEK. 
26 


/ 2 o 4 5 GWE. 


Puc. 2. [paduk 3aBucHMocTH cKopocTM MoBepxHocrHoro TeyeHua (V) oT 

ekopoctH Betpa (W) Qa pa3HbIx riy6uH WAkKwMBapcKoro sasMBa. a — 

ray6uHa mecta 3—30 mM, 6 —rayOuHa mectra 30—60 mM, 6 — rayOuHa 
mecta 60—95 m 


IIpu Oonee raty6oKoM pacnouioxKeHHH COA TeMMepaTypHoro cKauka (10—25 m) 
KOMME€HCalMOHHOe MPOTHBOTeYeHHe MO2KET HMETb MeCTO KaK B 9IMMJIMMHHOHe, 
Tak WM B FHunoOuMMHHOHe. JIA nOATBepxKAeHHA 9TOTO MpHBosMM Tad. |. 

Bouee eTasibHoe HccleqoBaHve BONpoca O BAMAHHM CJIOA TeMMepaTypHoro 
cKauka Ha IMpKyJIAWMIO BO B 3aIMBaX MOCJYKAT MpeAMeTOM jlaJlbHeHiero 
uccuieqopaHua. Ho axe Tako MpeABapHTeJIbHbIM aHaJIH3 aeT BO3MOXKHOCTH 
CJlelaTb BbIBOA O TOM, KaKoe OOVJIbIlOe 3HaYeHHe MMeeT BeTPpOBaA ABYXCJONHAaAA 
IMPKYJAWHA BOA He TOJbKO BO BHeLIHeEM BOMOOOMeHE C O3ePOM, HO H BO BHyT- 
Pe€HHeEM BOJOOOMeHE 3aJIHBOB. 

Ha6moyenua B AKMMBapCKOM 3a1HBe NO3BOJIMJIM YCTaHOBUTb 3aBHMCHMOCTb 
CKOPOCTH MOBeEPXHOCTHOFO TevYeHHA OT CKOPOCTH BeTpa Aa 3 WMamasoHos Tuly- 
OUHbI MecTa HaOJIIOMeHHA. Ota 3aBHCHMOCTb, KaK BHHO H3 puc. 2, UMeeT Napa- 
SOMYeCKHH XapakTep M OTMMUAaeTCA JIA PasHbIX TIyOMH 3aMBa aOCOJIOTHDIMH 
3HAYCHUAMM CKOpOCTeli TeEYCHHA, T. €. B PaMOHaX MaJIbIX ryOHH CkKOpocTH M0- 
BePXHOCTHOFO TeUCHHA 3HAUMTEIbHO MeHbIle, YeM Ha yYacTKaX C OOJbIIMMH Tly- 
OHHaMH IIpH TOM we CKOPOCTH BeTpa. 

MakcuMasibHad CKOpocTb MoBepXHOcTHOrO TeyeHHA B SLKMMBaPCKOM 3aJIMBe 
yaOmolanach 31 VIII 1957 r. B cepequHe 3anuBa: 28 cm/cek mpu Berpe 7,0 m/cek 
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1OrO-BOCTOUHOFO HanpaBseHua. C raiyOuHoH CKOpocTH TeueHHH YMeHbLLaloTcA. 
CxopocTH KOMMeHCallHOHHOTO MIpOTHBOTeYeHHA He MpeBpIMaroT 5—8 cm/cek. 
AHanu3 yr0B OTKJOHEHHA MOBEPXHOCTHOTO TeveHHA OT HallpaBJleHHA BeTpa 
JlaeT HHTepeCHy!0 3aBHCHMOCTb UX CKOPOCTH BeTpa (puc. 3), T. e. YemM Oovubue 
CKOPOCTb BeTpa, TeM GOvIbINe YFO/I OTKJOHEHHA TeveHHA OT HaMpaBJleHHA BeTpa. 
To TOBOPHT O TOM, YTO B CpaBHUTeJIbHO Y3KOM 3aJIHBe NOMHMO JkpeHoBpix Te- 
YeHHi H KOMMeHCaLHOHHBIX MpOTHBOTeYeHHH HMMeIOT MeCTO MolepeyHbIe TEdCHHA, 


/pee, B 


LO 


3 


40 


JO 


20 


10 


/ re J 4 5 BW, M/ceK 


Pre. 3. Yroul OTKMOHEHHA NOBepXHOCTHOrO TeyeHHA OT HalpaBse- 
HH BeTpa B 3aBHCHMOCTH OT CKOPOCTH BeTpa WIA pasHbIX rMIy6uH 
SKUMBapCKoro 3aIMBa. OOosHayeHHa Te 2Ke, UTO Ha puc. 2 


O6yCJIOBJIeEHHbIe MOMepeyHbIM HaKJIOHOM ypoBHA. Puc. 3 TakxKe MoKa3biBaeT, 
YTO YFOJI OTKJIOHEHHA MOBEPXHOCTHOFO TeYeHHA OT BeTpa B 3HAYHMTebHOM Mepe 
3aBHCHT OT TulyOHHbI MecTa: 4eM MeHbIUe MiyOHHa MecTa HaGJIOJeHHA, TeM 
MeHbIle yFOJI MEK Ay NOBEPXHOCTHBIM TeYeCHHeM HM BETPOM,4YTO CoracyeTcsa c TeO- 
pueH OKkmauHa. 

Ha610eHus, mpoBeseHHble B Apyrux 3aiuBax JlayqoxwcKoro o3epa, No_TBep- 
HIM Hasiwune JBYXCJOHHOM BeETPOBOH WHPKyJIAWMH BOL NO] BAMAHMeM CTOHHBIX 
WM HaFOHHbIX BeTPOB, KOTOPas, MO-BHAMMOMY, XapakTepHa JIA CpaBHUTebHO 
HeIMMPOKHX 3aJIMBOB BLITAHYTOH (popMbl. BerpoBasd AByXCc/loHHaA WApKyAlMA 
BOA, He€COMHeEHHO, ABJIAeCTCA BeYUIMM (akTOPOM, ONpeseAIOUIMM BOJOOOMeH 
MexX]y STHMH 3a/IMBaMH H OCHOBHBIMH BOJHBIMH MaCcaMH O3epa, HM urpaeT Ooub- 
IylO pOJIb B CPOPMHPOBaHHH FuApoOMOrHyecKoOrO peXUMA 3aJIMBOB. 


[loctynusto 
10 VII 1959 


LMTHPOBAHHAS JIMTEPATYPA 
1 Vv. W. Ek man, On the Influence of the Earths Rotation on Ocean Currents, 1905, 
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WToknaygn Axkanemun Hayk CCCP 
1959. Tom 129, NM 2 


TrEOJIOPH A 


O. M. 3HAMEHCKAA 


CTPATHFPA®HYECKOE NOJIOQKKEHHE MrFHHCKHX MOPCKAX 
ae OTJIO)KEHUM 
(ITpedcmaeaeno axademuxom B. H. Cyxauesvim 26 I 1959) 


Mopckue rinubl c @ayHol, oOHapyxenHple H. B. Tlorynosoli B 1921 r., 
M3BeCTHHI B AOIMHe p. Mru, mpopesatoujelt []punHepckyto Hu3MeHHOCTA B 45 KM 
K BocToky oT Jlenuurpaga, y cr. Toppi Ces. x. 4. Mruuckuli paspes nocTosHHO: 
MpHBseKasl K ceOe BHHMaHHe uccmeqoBaTenel. Hecmotpx Ha 3TO, Bompoc oO 
BO3pacTe HM CTpaTurpaduyecKoM MOJIOKeCHHH MOPCKUX MIMHCKHX [IMH JO CHXx 
mop. octaeTca JuCKYCCHOHHBIM. 

Mx oTHocHIH K MHHJeIb-pHCCKOMy MexkJIeqHUKOBbIO (1°), K HHTepcTaqH- 
aJIbHbIM OTJIOKeHUAM (°,1%), K WIepyMXeACKUM CJIONM, JI@KallMM BbILLUe OTOKeHHA 
3eMCKOH TpaHcrpeccun (1°), K nmocjleqHeMy MexKJIeqHuKOBbIO (?,°,1!,12). B camoe 
nociequee Bpema HM. M. Tloxposcxkas (°) uC. A. Akopues (14) orHecsmm MrHHCKHe 
rIMHbI K MOpCKOH TpaHcrpeccuu 4-ro HOBOMexKJIeMHHKOBbA. Takoe pacxoxye- 
He B3PIAQOB OOYCOBJIEHO HeJOCTaTOUHOH M3yYeCHHOCTbIO MIMHCKOrFO pa3pesa.. 
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Puce. 1. Ilonepeunpiii npopun zomnuer p. Mru, spesanxoli B IipunescKylo HUSMCHHOCTD. 

J—mnecuano-raleuHblii asiroBui, 2— MopeHa BepXHAA, 3 — MeCOK O3ePHO-ICQHHKOBBIH, 

4 — mopcKaa rauua c dayxoli, 5 — meHTOUHbIe TMHbI, 6 — JeHTOUHBIe MeCKH, /— MO- 
peHa HwxKHAS, 8 — KeMOpHiickad riMHa 


C tebio JeTaIbHOrO U3y4YeHHA MOPCKHX MIHHCKUX TIMH MHOIO OBO 3aJ0- 
*%KeHO 4 CKBaXKMHbI MH H3yYeHO OOHAKeHNe HWKE MHKe/esHOOPORKHOFO MOCTa Ha 
p. Mre. O6ulai MOULHOCTh YeTBepTHYHBIX oTIOKeHuH 35 M (puc. 1). CBoxHbIM 
paspe3 no cKBaxkuHam NoNe 3 u 4 (cBepxy BHU): 


Qs 181 4. Ilecok cpemHesepHHCTHI 2KeNITOBATO-cepbIli . 2 « » 2 +  MOIMLHOCTb 1,80 m 
2. [umna meHTOUHAaA, CJIIOMMCTaA, CBeTNO-cepad . . . + + MOLJ[HOCTb: 4,00 m 
Qsi §1 3. Tlecok MeKO3ePHUCTHIii, TVvIMHMCTBIM, Cepbld C TalbkOH KpHCTaIIMYeCK UX 
mopox Feet ade toi i TA SO ee eS eee ae MOLMHOCT Bae SOU aeM 
Qs §1 4. Banyuubiit cyraH“HoK, MOTHBIH, 6ypoBaTo-cepbli, C MeIKHMM BaslyHuHKaMH 
KpHcTasmMuecKUx MOpox (BepxXHAA MopeHa) . = + + + + MOWHOCTb 3,30 M 
Qsf &1 5. Tlecok cpeque3epHUCTHIii, TAHHMCTbI, Cepbiit C TambKOl KPHCTAaMMMYCCKHX 
nopoy i teenth Sigs tee 124s co ARR  So ere ot ees ead & MouHocTb 1,10 mM 
Q3m 6. [nuuHa aeppuTopadt c MecuaHHCTbIMM MpocaoliKaMH, S3eeHOBaTO-yepHas, 


C 3amaxoMcepoBogopoya, PacliblIeHHbIM BHBHaHHTOM HM MopeKowH (bayHor 
..  MomHOcTbh 9,85 M 


Q,3/8l+m 7. Tnmya Temuo-cepaa, mioTHat, C TOHYAHINCH MOMOCYaTOH CJIOHCTOCTbIO 
Sao mMouLHOCTh 2,30 m 
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Qs18] 8. Tlecok TOHKO3epHUCTHI, C JIeHTOUHOL caoncTocTbIO MoujHOCTb 1,80 


9. [muna seHTOUHad, MIOTHaA, cepaa. . . « s » . MomHocts 97,50 iM 
Qels 10. BanyHubii cyriMHoK, 3e@HOBAaTO-CepbIH, IWIOTHbIM, C MeJIKHMH BaslyHuHKaMu 

KPpHCTaWIMYecKHX Nopoq (HWKHAA MopeHa) . .. . . . MowjHocTb 1,30 
Cm 11. CuHaad keMOpHiickax rida 


B MopceKux rimHax, 3asleraloulMx MexKy AByMsA MopeHamn, B. CKopoxoj{oM 
u M. A. Jlasposol ompeyenena cbayHa, rye Hapsfly C apKTuyecKoi copmon 
Portlandia (Ioldia) arctica o6uapyxeHbl OopeasbHO-cyOapkTHYeckHe (opMBI 
(Tellina calcarea), Gopeanbubre (Mytilus edulis, pee Littorina littorea) u equ- 
HHUHO OopeasbHO-sy3uTaHcKne (Cardium edule). B srux riMHax BCTpeyeHBl 
Take OOpbIBKH TpaBbl (Zostera marina). 

Jlvatomosple, no E. A. UepemucHHoBol, MOABJIAIOTCA B TyIMHaX C Nosocda- 
TOH CJIOHCTOCTHIO H B OOJIbINIOM KOJIMYECTBE COJepRKaTCA B MOPCKHX OTJIOHKEHHAX. 

Coyep2Kanuve OpraHuuecKoro BelleCTBa B MOPCKHX IJIMHAaX, MO onpeseseHHo 
B. B. Tlonomapesoli, oueHb BemuKO (~5%). 

Tibuisna u cnoppt, usyyenupie M. IJ. Tpuuyk, umetor ocoGeHHO Ooupi0e 
3HaueHHe JIA yCTaHOBJeHHA CTpaTurpaduyecKoro NOJOAKeHUA STOH TOVILIM. 

Becb nepHos, HaKONJIe€HHA Me2KMOPeHHBIX OCaJKOB YeTKO JleJIMTCA Ha [Ba 
KPYHHbIX OTpesKa BPeMeHH — «XOJIOZHbIM» HM «Tenby» (pHc. 2). 

XouOQHbIM OTpe3OK BpeMeHH (MO3QHeeqHHKOBOe BPeMA) XapaKTepH3yeT 
(pa3a MpHJieqHHKOBOH paCTHTeJIbHOCTH. 

@a3a MPHJICMHHKOBOM paCTHTeJIbHOCTH COOTBETCTBYe€T BPeCMCHH CYLLeCTBO- 
BaHHA O3e€PHO-JIEMHHKOBOTO BOOeMa H HaKOMVJICHHIO JICHTOUHbIX PIMH, MOACTH- 
JawouluX MOPCKHe OTIOXKeHUuA. SAecb mpeoGslalaeT UbWIbla TpaB, KyCTapHHKOB 
HM CNOpbl; cofep%KaHve ApeBeCHOH MbWIbUbI HesHauuTebHO. [lepBoHayasbHO 
y Kpaad JI@MHHKOBOrO NOKpOBa PaCTHTeJIbHOCTb MpeAcTaBsANa coOoh TyHApy 
C pa3pexKeHHbIMH GOepe3HAKaMH, C OTKPBITbKIMH MpOCTpaHCTBaMH, 3aHA- 
TbIMH KapJIMKOBOH Oepesoli, ccarHOBbIMH OovO0TaMH HM TPaBAHHCTHIM  10- 
KpOBoM OeHOro BuoBOoro cocTaBa. B nepuox JadbHeHuiero cCOKpallleHuA 
JeqHuKa HW HeKOTOpOrO NOTeMJIeCHHA KAHMaTa, YOCHOACTBOBaa JIeco- 
TYHIpa — COCHOBO-GepesoBoe peqKoeCcbe C MpHMeCcbio eM; MOABUAacb Ephedra. 
K KOHL STOFO BPCMEHH B O3E€PHO-JICHHKOBbIM BOOM MPOHHKaloT MOPCKHe BOJEI. 
‘O mocTeneHHOM OCOJIOHEHHH MpeCHOBOAHOTO BOJOeMa CBHJETEbCTBYeT TIAILH- 
aJIbHO-MOpCKOH KOMIMJI€KC HaTOMOBbIX, OOHAPYXKeHHbI B rIMHaX C MOOCUaTOH 
coucTocTh1O (1°). 

KommuieKc TYHAPOBOH MH JIECOTYHAPOBOH PpaCTHTeIbHOCTH B OCHOBaHHM MOp- 
CKHX TIMH OOHapy2KeH BrepBble. CxoJHble pacTHTeJIbHbIe accolMalluu (HO 60- 
Jee MOJIOAOTO BO3pacTa) H3BECTHI B NO3AHEJICMHHKOBBIX OTJIOXKCHHAX OKPECT- 
HocteH Jlenunrpaya (p. Oxta y c. Capru mu seHToUHbIe riMHbl B Konmnuue) (2,°). 

Tensibid OTpe30K BPeMeHH (MexKJIEMHHKOBOe BpeMA) XapakTepusyerca NoJ- 
HbIM OOJIeCeHHeM TeppHTOpHH HM UcuesHOBeHHeM GovloT. Bplyenstorca dasbl 
pasBHTHA PaCTHTeJIbHOCTH: 

1. Masa tTaliru — COOTBeTCTByeT KOHILY HaKOMJIeHHA TMH C momocuaTon 
CJIOHCTOCTbIO H HavaJly OTJIOXKeCHHA MOPCKUHX OCayKoB c dbayHou Joldia arctica. 
YMepeHHbIH KIMMaT OlarOmpHATCTBOBaJl pacipocrpaHeHuIO CBeTOXBOMHOH 
Tara C FOCHOACTBOM COCHBI, Oepesbl H WHPOKHM paccesIeHHeM ManOpOTHUKOB. 

2. Ma3a WIMPOKOJIMCTBEHHEIX JICECOB — COOTBETCTBYeT BPeCMeHH OTJO*KeHUA 
MOPCKHX TJIMH MAKCHMyMa TpaHCcrpeccuH, B MepHoO KIMMaTHYeCKOrO ONTHMyMa. 
KuuMat Obl SHaYHTebHO TerJIee COBPeEMeHHOTO, O YeM CBUJeTeMbCTBYeT pa3- 
BHTHE IMPOKOJIMCTBEHHEIX JIecoB. TlepsBbimu 3fecb NOABHJIMCb WYO uM BAS (MaK- 
cuMyM 32%), mos%xKe — opemHuk (93%) u ombxa (258%) *, 3arem — nua, 
HMeBIUad OPpaHwyeHHoe pacmpocrpaHenne (2%). K KoHty stow cbasbl rocnoz- 
CTBylollee NONOKeHNe 3aHsAI rpad (26%). BpemMenu MakcuMaJIbHOrO pacceneHuA 
rpaOa COOTBeTCTBYeT HavaslOo perpeccHH MexXeqHHKOBOrO MoOpa. 

3. Masa _ Taliru — cooTBeTCTByeT BPeMeHH HaKOMNJeHUA MOPCKHX TVIMH, 
BCKPBITbIX OOHaxKeHHeM No 4, c AHaTOMOBOli (opoli, yKasblBaloulei Ha onpec- 


* ObXa HE ABAAeTCA Mecoo6pasyiomlel nopoxoit, u coyep2kaHHe ee MbIVIbILbI MOACYHTAHO 
OTHOCHTCJIbHO CYMMBI BCeX JPyPrHX JecooO pasylouux MOPoOs (Tak 2Ke Kak UH MISE ~OPellHHKa). 
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Henve Boyoema. B 9TO BpeMA NOABAAeTCH TAexKHAA PaCTHTe/bHOCTD, rye 
rOCHOACTBYIONLYIO PO NEpBOHAYabHO urpaH eb (38%) u cocHa (37 %) Cc 
IIPHMeCbIO IMPOKOJMCTBEHHbIX nopog. IlocreneHHO yBeJIMYMBaJIOCh CoepKaHne 


cocnet (10 65%) u Gepesbt (10 28%), moaBHslacb KapsuKoBaA Gepesa u Lico-— 


podium approssum. IIpoucxoguno saOojlauuBaHHue TeppHTOpHH. Tlbiibyeson 
CHeKTp yKa3bIBaeT Ha MOXO/OJaHHe KMMaTa MH NpHOsMKeHHe Je{HHKa. 

TakuM o6pa30M, BBbIJ[eIeHHble (a3sbl PasBUTHA PaCTHTEbHOCTH CBHACTEJb- 
CTBYIOT O 3€KOHOMepHOH H HeMpepbIBHOM CMeHe PaCTHTeJbHbIX accollMallHH Ha 
IPpOTAKEHHU BCeTO NOSAHEJeHAKOBOTO HW MeXKJIEHHKOBOLO BPeMEHH, YTO o6yc- 
JIOBJICHO H3MCHCHHAMH KJIMMATHYeCKHX YCJIOBHH. 

BuBO BI 

1. Mopckue oToxKeHHA 3asleraloT Mey ABYMA MopeHaMM M COXpaHHJIHCb 
B MOHMKECHHAX JOJeMHHKOBOTO pewbeda. 

2. HakonieHHe M@XKMOPeHHBIX OTJIOKeHHH MpoucxoHO Oe3 NepepbiBa. 
OzepHO-JleHUKOBbIH BOMO€M CMeHHJICH MOPCKHM, CYILeCTBOBaBLIMM, 110-BHAHMOMY , 
Ha MpOTAKeHHH BCeH MeKJeHHKOBOH 9NOXH. 

3. BepxXn MexXJIeQHHKOBbIX OTJIOXKCHHH CHATbI HaBUHYBIIMMCA JIe¢}HHKOM, 
MopeHa KOTOpOrO JIe@KUT Ha MOPCKHX TIHHaX HM CHJIbHO OOorallleHa MMU. 

4, T]biibiiepble aHaJIH3bl ME@XKMOPeHHbIX OTJIOXKCHHH NOSBOJIAIOT OTUCTJIHBO 


HaMeTHTb yeTbIpe (:ba3bl pa3BHTHUA PACTHTEJIbHOCTH: a) MpHJIe{HHKOBOM TYHApo- — 
Bol; 6) Hadasia M@KMeMHHKOBOM 9NOXU C pacnpocTpaHeHHeM COCHOBO-OepesOBbIx — 


JIECOB; B) KJIMMaTHYeCKOFO OMTHMYMa C pacnpocTpaHeHHeM LIMPOKOJIMCTBeEHHBIX 
JIECOB; r) KOHUa Me2K JIeIHHKOBOH 3NOXH — COCHOBO-eJIOBBIX HU Oepe30BbIx JICCOB. 

5. M3mMeHeHuad paCTHTeJIbHOCTH B MepHOL KJIMMaTHYeCKOTO ONTHMYMa TlOKa- 
3bIBalIOT 3aKOHOMEPHYIO CMe€HY MaKCHMYMOB- IIMPOKOJIMCTBCHHbIX MOPO, a 
MMCHHO: yO—Ba3—opeliHHuK—vIuna—rpa6. Ilofo6Haa nocweqoBaTeJIbHOCTb 
KYJIbMHHalW LIMPOKOJIMCTBeHHBIX NMOpos ycTaHoBieHa B SanafHoH Espone 
Veccenom u Muiptepcom Wi pucc-BIOpMCKOTO MeXKJeHHKOBbA, a Ha Epponei- 
ckoH paBuuxe B. I]. Tpuyykom yaa MukyMHCKOrO MexKJIeAHHKOBbA. 

6. MakcuMyM MexXJIeMHHKOBOH TpaHCrpeccHH COOTBETCTBYeT BpeMeHH KJIMMa- 
THYeCKOTO ONTHMyMa. 

7. Hauano perpeccHH MeXJICIHHKOBOTO BOJOeMa TlaylaeT Ha KOHEIW KJIMMa- 
THYECKOrO ONTHMyMa — MaKCHMyM Trpa6a. 

8. [Ibiibiepad AHarpaMMa MIMHCKHX MOPCKHX OTJIOXKeHHH XOpOLio cono- 
CTaBJIACTCA C MbIVJIbILeEBbIMM THarpaMMaMH KOHTHHEHTAJIbHBIX O3€PHO-OOJIOTHBIX 
OTJIOXKeCHHH JHEMPOBCKO-BafMaHCKOrO MeXJICRHHKOBbA OIMKAaWIUX pa3spe30B 
(Ppinry B OctTouuu (°)), C HHKHEH YaCTbIO MbWIbWeEBOH AuarpamMbl Urypca Ne | 
JleCHOrO 3anoBeHuKa Ha Basae (1°), MypaBet B Benopyccuu (') u Ap., TO yKa- 
3bIBaeT HA OHOBO3PACTHOCTb 93THX OTJIOXKeHHH. 

9. HsyuenHpi paspe3 H JaHHble COMOCTaBJIeHHA pelllaloT BOMpoc O cTpaTH- 
rpaduyeckoM MOJIOXKeCHHH MOPCKHX MIMHCKHX TiHH. Ha ocHope usyyeHus (pa- 
YHbI, AHATOMOBOH CJIOPbI, MbVIbIbI H CHOP MOPCKHE MIHHCKHE VIMHbI ABJIAIOTCA 
OTJIO*HKCHHAMH MUKYJIMHCKOTO MeKJIEHHKOBbA, NOACTHJIAIOTCA MOPeHOH MOC- 
KOBCKOH (**) H MOKPbITh! MOpeHOH Bavifalickoro JIe@MHMKOBOrO MOKpoBa. 

JlenHurpaycKni rocyqapcTBeHHbIM yHuBepcuter Tloctvmuso 

um. A. A. )Knanopa 24 1 1959 
HWUMTMPOBAHHAS JIMNTEPATYPA 

1 JI.H. Bosuauyx, H. A. Maxuau, Han. AH Benopyccx. CCP, Ne 1 (1954). 
*T.H. Topeuk un i, Bonp. reorpapun, cOopu. 12(1949). 3% B.M. Tl puuyk, Tp. uct. 
reorp. AH CCCP, 8. 3(1950). 4M... Ppuuyx,B.Il. [Tpuuyx, Bonp. reorpacun, 
cOopH. 23 (1950). *M. A. JIapposa, Tp. Uucr. reorp. AH CCCP, s. 37 (1946). 
°K. K. Map kos, Jlequuxosuili mepnog, 19389. 7 K. K. Mapxkos, Tp. Teon.-pasn. 
ymp., B. 117 (1931), 8 W.M. Tloxposexkaa, Tp. I] Mexgzynaponu. xonp. AMUTIE, 
Bh (1936). °U.M. Noxkposekas, Meroquyueckoe pyKOBOMCTBO NO H3YUCHHIO HU Teowo- 
PMYeCKOH CbeEMKe YeTBEPTHYHBIX OTMOMKeHHH, 4. 1, M, 1954, ctp. 245. 19 H. B. Tlor y 1o- 
Ba, Teon. pectu., 4, Ne 1—6(1921). ™%B. Cxopoxog, Matep. no uvetBepruu. reon. 
CCCP, 1 (1932). # H. H. Cokoaos, Bwan. komucc. no usyy. uersept. nepnoga, 10, 
1947. ®H.H. Cokoaos, Yu. san. Jlenuurpagcx. yuus., sp. 6, Ne 124 (1949). 
MC.A.AkKoBaeB, OcHOBEI reonOrMH ueTBePTHUHEIX OTMOKEHHE PycckoH papHyne, M., 
1956. 3° G. Brander, Compt. rend. Soc. Geol. Finland, 10 (1937). 18 E. H yy p- 


p a, Compt. rend. Soc. Geol. Finland, 10 (1937). 17 E. A. Uepemucunosa, JAH 
129, Ne 2 (1959). 18 C. M. Ill wx, JAH, 117, Ne 2 (1957). 4 aang 
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Hoxsags Akagemun nayr CCCP 
1959. Tom 129, Ne 2 


PEOJIOLPHA 


H. C. 30HTOB 


O 30HE OKMCJIEHNA BIOPMCKOLrO BPEMEHH B HOPHJIbCKOM 
MECTOPO)KAJEHHH MEXHO-HUKEJIEBbIX CY JIb®UAHbIX PY] 


(ITpedcmaeaeno akademuxom A. [. Bemexmunoim 15 VII 1959) 


B Hopwuibckux MeHO-HHKeJIeBbIX MeECTOPOXKMeCHHAX, PaCHOJIOXKeHHbIX 3a 

MOJIAPHbIM KPyTOM, B YCJIOBHAX PacMpocTpaHeHHA BeYHOH Mep3JIOTHI, Ha He- 
KOTOPbIX YYAaCTKAX XKUJIbHbIX CyJIbDUAHbIX PY], XOPOMWIO pa3BHTa 30HA OKHCue- 
Hua. COBpeMeHHbI NOMAPHBI KMHMaT C OTPHUaTebHbIMM TeMMepaTypaMH Frop- 
HbiX MOPO]l, PacCpocTpaHAwulMMucA Jo riyOuHb! 250—300 mM, HeOaronpusaTeH 
JIA OKHCJICHHA CyJIbpuAOB. Pa MuHepanoruyecKHx OCOOeHHOCTeH 30HbI OKHC- 
JHA YKa3bIBaeT Ha TO, UTO BOSHHKHOBeHHE Ce CJleyeT OTHECTH K IIpOLiomy, 
Kora CyUlecTBOBaJI Oovlee OlarONpHATHbIK KIMMaT. M3yueHue UcTOPHN BO3HHK- 
HOBeCHHA H Pa3BHTHA 30HbI OKHCJICHHA MOKa3saslo, 4YTO OHA CcopMUpoBaacb 
RO mocweqHero, NO3HEBIOPMCKOTO, OJIeeHeHHA, B BIOPMCKHH MeKJIeHHKOBDIM 
nepvHoy (mepHox KapruHcKOH HHrpeccHy). 
_ MeyHo-HuKesleBoe MecTopoxJeHve MpescTaBJeHO Nosoro 3aserarouluMu mMp- 
POTHHOBBIMH HM KPYyTO NaatoulMMH XaJIbKOMMPHTOBbIMH XHaMH, COCTaB KOTOPbIX 
Ppa3JIM¥aeTCA KOJIMYCCTBCHHbIMH COOTHOLWICHHAMH MMPpOTHHAa, XaJIbKOMMpHTa | 
MW NenTviaHqutTa. B NMppoTHHOBbIX MuJIaX MpeoOsafaeT MUPPOTHH, a XaJIbKO- 
NMpWT HW MeHTManAMT cofepxKatca B HeOO/bUIOM KOsHYecTBe. B XaJIbKONUPHTO- 
BbIX KHJaX TlaBHbIM MHHepaJIOM ABJIACTCA XaJIbKONMPUT, a MHPPOTHH HM MeHT- 
JaHMT MpHCyTCTBYIOT B HeOOJIbLIMX KOMYecTBaxX. HepyHble MMHepaJbl 
B OOOHX THMAaX 2K ABJIAIOTCA HECYWIeECTBeHHOHM COCTaBHOH 4acTbIO HM MpescrTaB- 
JI@HbI MAHTaHOKaJIbUMTOM, KBaplleM HW XJIOPHTOM. BmelilatoulMMH Nopodamu Culy- 
*KaT radOpo-tuaba3bl, Wuada30Bble NOpdHpHTb!, MeCuaHO-FIMHHCTHIe CaHIbl 
WM mecuaHuKH. 

TunepreHuple H3Me€HEHHA XOPOWO BbIPaxKeHbl B NHPPOTHHOBOM HU XaJIbKO- 
WMpHTOBOK x%*KuIaX Jo riyOuHE! oKOO 100—120M.B Hux BbifemAIoTCA CBepxy 
BHH3: 30Ha JIMMOHHTOBbIX Py, 30HA BTOPHUHBIX CyJIbPuAOB MeLH (TOJIbKO 
B X@JIbKOMMPHTOBbIX %KWaX) H 30Ha BTOPHUYHBIX CyJIbPUAOB Kesesa UW HUKEIA. 
Cxema runepreHHo 30Ha/IbHOCTH XaJIbKONMPHTOBON XKMJbI WOKasaHa Ha puc. |. 

30Ha JIMMOHHTOBBIX py, Aocruratoujan 40 M rlyOHHBI, CO%*KeHa OKUMCAaMA 
WM THAPOOKNcaMH *KeNesa, cpelW KOTOPbIX BCTpeyaloTcsA CybPaT OKUCHOTO 2*e- 
nesa (puOpocbeppur), KapOoHaThI MeqM (MalaXHT UM a3ypHT), OKHC/bI MeH HM Map- 
raHiia (KyNpuT HW MCHIOMesIaH), a TakxKe CaMopoqHasd Mejib. Mectamu Ha0uI0- 
WaioTca CKOMICHUA CybaTOB 3aKMCHOFO %Kelesa, MEM H HuKeNA. B HeOoub- 
(IHX KOJIMUeCTBAX Cpe JIMMOHHTOB COXPpaHHJIMCb MepBHYHbIe H BTOPHUHbIe 
CY JIb@ULbI. 

30Ha JIMMOHHTOBLIX Py XapakTepH3yeTCA HeSHAYHTEbHBIM CofepxKaHheM 
MeAM HW HUKeJIA UM OOJIbIMMH KOHILGHTPallMAMU MeTaJJIOB MaTHHOBOM Tpyilibl. 
He6oubiloe KOHYeCTBO Me OCaxKaeTCA B NWopaX JIMMOHUMTOBHIX py B Bue 
MajlaxuTa, a3ypuTa, KyMpuTa HM CaMOpOJHOH MeqH, a TaKxKe COXpaHsAeTCA B BUTE 
MepBUUHBIX CYJIbCUAOB. SHAYHTebHAA YACTb Me BbIHOCHTCA BOJaMH B OKPy- 
KAIOULNe MOPOAbI, Tle OHa OcaxKMaeTcA B Bue TeX Ke MUHepaOB MO Tpel\HH- 
KaM B CylaHax, OOpa3ya MecTaMM 3Ha4HTeJIbHbIe KOHWeHTpallM. ITH Mesbcojlep- 
KAULHe CaHIbI paspadaTbIBaJIHCb B KOHIe MpOWWOrO CTOMeTHA AIA MO YYeCHHA 

405 


Menu. OcauTesiaMM Me]M B ClaHllaX ABJIAJIMCb INMpOKO pacipocTpaHeHHble Ha 
MeCTOPOXKMeHUU KapOoHaTHI (KaIbIMT), OOPasylOUlMe MeJIKHE MPOARHJIKH B CJaH- 
WaX H pyAHbIx %KHax. Kpome Toro, YaCTb MEM BbIHOCHJaCb H3 30HbI JIMMOHH- 
TOBBIX PY B HUXKeeKalllue YaCTH pyAHOM XII, Pe OOpasoBaslacb 30HAa BTO- 
puuHoro oOorallleHHa Meu. 

Hukenb B 30H OKHCJICHHA OOHAPyKUBAeT TEHCHIMIO K OOsIee HHTCHCHBHOMY 
paccevpaHuto. Ec KosIMYeCTBO MeAM B 30HE JIMMOHHTOBBIX Py NO CpaBHeHHIO 
¢ KOJIMYeCTBOM ee B MepBHUHBIX pyaX yMeHbiuaetca B 6 pas, TO COfepKaHHe | 
HUKeJIA yMeHbilaetca B 10 pas. HukewIb COXpaHAeTCA B 30HE JIMMOHHTOBBIX pya} 
TylaBHBIM O6pa30M B BHe OCTaTKOB MepBUUHEIX MH BTOPHUHBIX CyJIbpuAOB U oT- | 
yacTH B Ble cysIbcata (MOpeHosHTa). : 


oat Seo ee 


ee ieee ||| 
ere CLEA ARS PEP 
AES TTT naan 


D 20 40 606 
a es ea 


fr (0? GaAs Bees Eee Fee 


Puc. 1. CxemMa rumepreHHolt 30HaIbHOCTH XaJIbKONHMPHTOBOLi 2KHUbI. 1 — 30Ha T@PBHUHBIX CYJIb-— 

cbuyoB; 2 — 30Ha BTOPHUHEIX CyIb(PHAOB w2weesa H HHKeIA; 3 — 30HA BTOPHUHbIX CyJbPUOB 

Mequ; 4— yuacTKH HHTCHCHBHOTO pa3BHTHA Cyb(aTOB 3aKHCHOrO x%Keyesa, HHKeIA H MeLH; 
5 — 30Ha JIMMOHMTOBEIX py; 6 — JIMHUA MOMororo CMelMeHHa 


MetaJiJibl WwiaTHHOBOH Tpylnbl He BbIHOCATCH H3 3OHbI JIMMOHHTOBBIX py 
B ipollecce OKHCeHHA CyIbPuAoB. CofepxKanue UX B ITUX PYMaX OTHOCHTEIbHO 
Goslee BLICOKOe MO CPaBHeHHIO C NePBHYHbIMH pyaMu. 

3oHa BTOPHUHBIX CyJIbDUAOB MeAH, pacnoslarawlladcaA HHKe, YeM 30Ha JIH- 
MOHHTOBBIX PY], HMeeT MPOTAKeHHOCTh Ha FWIyYOMHY, 3HaYHTeJIbHO MeHBIITy1, 
4YeM 30HA THAPOOKHCIOB *Kesle3sa. Ova cowKeHa OOraTHIMH MeJHbIMH pyaMu, 
B KOTOPbIX ['vlaBHbIM MHHepaJiOM ABJIACTCA KOBEJJIMH, Pa3sBHBaloulHlicA BOKpyr 
3epeH XaJlbKonuputa. Bmecte c KOBeJJIHHOM OOpa3yerca HeOOJIbUIOe KOMUe-- 
CTBO XaJIbko3HHa. [IMppoTuH uM NeHTaHAUT B ITOH 30HE TaKKe 3aMelllalorcs BTO- 
PHUHbIMH Cy Ibu samu. CosepxKaHue MeAH B Pye STOM 30HbI B ABa pasa Ooubule, 
4ueM B IJ€pBHUHBIX pyax. 

3oHa BTOPHUYHBIX CyJIb*PHAOB %ee3a HW HHKEeA, 3aseFalolllad HWKe 3OHbI 
BTOPHUHBIX CYJIbPHAOB Me, 3aHHMaeT OOVIbITYIO MIOUalb Kb. OHa Xapak- 
Tepu3yeTcA PasBHTHeM THMepreHHbIX MMPHTa (HM OTYACTH MapKa3uTa) NO WHp- 
poTHHy H BuOsJapuTa — No NeHTMaHAUTy. BuomapuT B MeJ{HO-HMKeJIeBbIX pyax 
pacCMaTpHBaeTCA HEKOTOPLIMH UcceqoBaTetamu (') KaK BTOPHUHbIi rumoreH- 
HbIM MHHepaJl. OHaKO pasBUTHe eFO B paCCMaTPHBaeMOM MeCTOPOKACHHH B 30HE 
rHMepreHHbIX H3MeHeEHHH BMecTe C IWHPOKO PacClpOcTpaHeHHBIMH 3fecb CyJb- 
(paraMu 2%ele3a, MEH HM HUKeJIA YKa3biBaeT Ha TunepreHHoe ero MpoucxoxJe- 
Hue. Menanreput, a Tak2Ke NIM3aHHT, XaJIbKaHTHT HM MOPeHOSHT OOpasylor na- 
paJVJIeJbHbIe WIM CeTYAaTbIe MPORMWJIKH B CcyIbpuAHOK pye. Ha oTMeabHBIX yua- 
CTKAX XaJIbKONMPHTOBOK XKMJIbI KOMYeCTBAa CYJbPUAHOK HM cysbdpaTHOU yacTH 
PYAbl IPHOMM3UTebHO OAHHAKOBHI (pic. 2). 

B 30He rHnepreHHbIX H3MeCHEHHM YCTaHOBJIeEHO OKOJIO ABalWaTH BTOPHUHBIX 
MHHepaJIOB, B TOM 4MCJIe CAMOPORHaA Melb, MMPHT, KOBEJIJIMH, BHOAapHT, Opa- 
BOHT, XaJIbKO3HH, MapKa3HT, JIMMOHHTHI, KYNPHT, MCHIOMeaH, MaJlaxXuT, a3y- 
PUT, PHOpoeppuT, APO3HT, MeaHTePpHT, MOPeHO3HT, MH3aHHT, XasIbKaHTHT, 
rune. 

XapakTepHoh OcOOeCHHOCTbIO MHHepasOrHu 30HbI OKHceHuA HopuapcKux 
MeJIHO-HUKEJICBBIX MeCTOPOKeHHH AB/AeTCA WIMpOKOe Pa3BHTHE B Heli CyJIb- 
(paTOB »Keslesa, MCAH HM HUKEJIA, KOTOPHIe, BOOOUIe TOBOpA, OObI4HO He o6pa- 
3ylOTCA B YCJIOBMAX XOJIORHOTO KIMMaTa. SoHa oKUHceHHaA HopuspeKoro 
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eCTOPORMeCHHA WUMeeT CXOMHEIC YEPTHI B MHHEePaJIOTMYeCKOM OTHOIWICHHU C 30- 
HOW OKUCJICHHA Ore-Xalickoro cyJbdpusHoro Mecropoxksenua B AHa-Aypman- 
CKOM palioue (*), a TakxKe B [[pyrux Mectax CepepHoli Cu6upu. Sto cBujeresb- 
CTBY€T O TOM, YTOB9TOM OOIacrH CuOupH B CBOe BpeMA CYIIeCTBOBAIM yCOBHA 
CpaBHHTeJIbHO TeMJIOrO KJIHMaTa. 

Bo3HuKHOBeHHe BeYHOL Mep3vioTht B HopuuibcKoM palione cBa3bIBaerca 
c ouleeHeHHeM, B KoTOpoM H. H. Ypsanues (*) Bpietaer Tpu nepuosa. Tepsoe 
osleeHeHHe NOKPOBHOrO THIla (pucc) 3axBaTHIO Becb pation. Bropoe, 3pIpsau- 
ckoe, OJleqeHeHHe (paHHHi BIOPM) NOKpbIBawIO 
(PUPHOBLIMH TOJITMM BO3SHHKINee K TOMY Bpe- 
MeHH Enncelicxo-JleHckoe Haroppe Hu nO 
WouMHaM CiycKaslocb Ha ceBep HM Ha’ sana 
3a ero mpesesbt. B stot nepvog ecsopmupo- 
BaJIMCb OCHOBHbI€ YEPTbI COBPCMeHHOLO PeIb- 
ea HopuupcKoro paliona. Tperbe, mocamer- 
Hee, OJieqeHeHHe (M03J{HHH BIOPM) ObWIO Cua- 
6bIM JOJIMHHBIM, KOra CpaBHHTebHO He- 
OONbIIHMM eLHHKAMM OBI 3anosHeRbI HUME 
“MeJIKHe BTOPOCTeNeHHbIe AOIMHbI paliona. 
- Tlepwogpr oseqeHeHHs, KaK MU3BeCTHO, 
yepeOBaIHCb C Me@XKJeCTHHKOBbIMM Tepvosa- 
MH, B TeYeHHe KOTOPbIX MPOHCXOMMIO MO- 4 y Coe ce 
eS ICHHe KiliMaTa’ Wt Aer pakanun Ede TOB 3aKHCHOTO 2KEIIE3 Aa, tite Me- 
Mep3JIOTHI. Tlonuas WJIM NOYTH MOMHaA Merpa- yu (cnernoe) B  xasbKonMpuTosoii 
Walla BEYHOW Mep3JIOTbI UMeJIa MeCTO B-MepH- pyye (remuoe). Ulry@ 3/4 nat. Ben. 
of KapruuckolH uHrpeccHi, MexKAy BTOPbIM u 
TPpeTbHM OvleqeHeHHeM. KyuMaT 9TOH 30x OblI MOCTATOUHO TEMJIbIM HM BJaxK- 
HbIM. K Heli oTHOcHTCH, Kak momaraer B. H. Cakc (?), moapieHue [peBecHoii 
PacTHTeJIbHOCTH H MaMOHTOB Ha Talimpipckom moJlyocrpope. MMenHo xk 9rToli 
gmoxe, Kkorfa HopuabeKve MeHO-HuKeeBbIe MeCTOpomRyeHHuA Oslarogapa 
JI€MHHKOBOH 2Po3HH Mpelpiyulero (SbIPAHCKOFO) OeeHeHHA y2xKe BbIXOLMIN 
Ha MIOBEpXHOCThb, CJIeyeT OTHOCHTb BPeMA OOPa30BaHHA 30HbI OKNCJICHHA. Cuie- 
Wyrollee 3a 9N0xoH Kapruuckoli MHIpeccHH TpeTbe OleqeHeHHe He ObIIO CTOJIb 
3HAUHTEJIbHbIM, UTOOLI 9POAMPOBATb 30HY OKHCJICHHA, ACOXpaHMBUaAcA Jo Ha- 
CTOAMeErO BPCMeHH CBA3aHHaA C MOCJIeETHHM OJIeeHCHHeM BeuHaA Mep3vioTa 
3aKOHCepBUpOBada 30HY OKHCJIeHHA HM COxpaHWJia B HeH MaJlOyCTOMUMBHIE 
cy baru. 

Iupokoe pa3Burue cysb*paToB *Kesiesa, MEM HW HUKeJIA, OCTATKH HEOKHCJICH- 
HbIX CYJIb(MAOB, YacTO BCTpeyarolllveca B 30HE JIMMOHHTOBBIX Py], CBHJeTeJIb- 
CTBYIOT O TOM, UTO THMepreHHble MpOlecchl B 30He OKUCJICHHA B TeYeHHe MOce]- 
Hero OJIeeHeHHA OCTAHOBHJINCb Ha cpeHeH cTaqMH UX pasBHTHA. 


VUnctutTyT reouoruu pyHbIX MecTOpO*KAeHHH, Ilocrynuso 
neTporpaduv, MHHepasiorHH HW reoxXHMHU 14 VII 1959 
Axkajemuu Hayk CCCP 


LWMTHPOBAHHAA JIUTEPATYPA 


1A. JI. Teuxuu, Hsp. AH CCCP, cep. reon., Ne 2 (1950). * B. H. Caxc, Wpn- 
poma, Ne 12 (1947). %C.C. Cmupuos, M.M. Ty6ospuk 4u gp., Tp. Mucr. reon. 
nayk AH CCCP, s. 46, cep. muy. reoxum. (1941), 4*H.H. Ypspanues, Tp. mexseg. 
cone, No crpaTurpapuu CuHOupu, 1957. 
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Jlokxnagm Axagemun nwayx CCCP 
1959. Tom 129, Ni 2 


‘ 


TEONOrHA 


10. M1. HEMPOUHOB, B. M. FOHYAPOB u A. ©. HEMPOUHOBA 


CEMCMHMYUECKHE JAHHbIE O CTPOEHHH 3EMHOM KOPbI 
B WEHTPAJIbHOM 4YACTH YEPHOTO MOPA | 


(ITpedcmaeaeno akademuxom J. H. Mlep6axosuim 14 VI] 1959) 


Jlerom 1958 r. B WeHTpambHOH uactH UepHoro Mops OblIH MmpoBeseHbl pe- 
THOHaJIbHBIe CelicMHMyecKHe HCCJefOBRaHHA JIA BbIABJIGHHA CTPOeHHA 3eMHOM 
KOpbI 2TOFO paiiona. Kpome apropos B paOotax yyacrsosasu I. H. Ulunvenos, 
B. M. KopsuH u B. B. [lerpos. | 

Kak BHAHO 3 CXeMbI pacnouJIoKeHHA CeHCMHM¥eCKHX Mpoduseh (puc 1), 
palioH paGOoT OXBaTHIBaJI LeEHTpaJIbHY!O YaCTb PlyOOKOBOAHON BnawquHE! UepHoro | 
MOPS MH 30HY MaTepHKOBOrO CKJIOHA K Jory H 1oro-BocToKy oT KppimcKoro mouly- 
ocrpoBa. OJHOBpeMeHHO c celicmH4ecKHMH paOoTaMH ObWwia NpoBeeHa MeTasb- — 
Had 9XOMeCTPHYeCKad CbeEMKa Ha Paliona. OcoOeHHO NOApOOHO Hu3yyaJICA pesbed 
3OHbI MaTepHKOBOrO CKJIOHA. 

MatepuKoBbIit CKJIOH BJOb MOOepexkbaA Kppima or CeBactonoia Bo Deojo- 
CHH MO XapakTepy peJibeta YeTKO NoApasqeseTcA Ha Ba yuacTKa. Tpanuua 
MexK]y HAMM MpOxoduT B pahoue Sura — Typsyd u wa OaTHMeTpuyeckon KapTe 
BbIpaxkKeHa H3rHOaMu u300aT. MatTepnkoBbili CKJIOH BOCTOUHOFO yuacTKa KpyTOH, 
pacuJleHeH MHOFOUMCJICHHbIMH, HO KOPOTKHMH AOJIMHaMH, M0-BHMMOMy, TEKTOHH- 
yeCKOrO MpOHCXo*KeHHA, HU pacmosloxeH OH3KO K Oepery. CpeqHHii yKJIOH 
ero Jo ray6uH 1700—1900 m Bapbupyer B mpesemax 6—10°, aB OTJebHbIX Me- 
cTaxX KpyTH3Ha locruraer 20 u faxe 30°. Ilepexog kK sIoxky KOTJOBHHBI 3eCb 
MaBHbId, MocTeneHHbIM. K 3analy oT HviTbI CKJIOH MeHee pa3qpoOuvleH M eMHBIM 
ycTymom mafaeT Jo rlyOuHpI NopayKa 2000 M (yroa naleHHaA CKsIOHa B CpeqHeM 
papeo 10°) c pe3KHM MepexoJOM K O4€Hb POBHOM, MOUTH TOPH3OHTa/IbHOH M0- 
BePXHOCTH TIyOOKOBOAHOH KOTJIOBHHbI Mops. B To Ke BpeMaA, 9TOT yuaCTOK 
CKJIOHA 3HAYHTeJIbHO OTOABHHYT OT OeperoBol JIMHHH. SoHa Mepexoga Mexy 
JBYMA ONMCaHHbIMH yuacTKaMH XapakTepH3yeTCA HanOoslee CIOMKHIM DA ay- 
Horo paloHa MOABOLHbDIM pesbedom. Marepukosblit cKJIOH kK tory or Kepuen- 
CKOFO IIPOJIMBa, HalpOTHB, OTJIM¥YaeTCA CNOKOMHbIMH, CIrvlaxKeHHbIMH (bopMaMH 
pembeda HW HeOOJIbIIMM OOWIMM HaKJOHOM noBepxHocTH JHa (1—3°). 

IIpu moctaHopke celicMMuecKUX UCCIeLOBaHH MCMOMb30BasICA ONBIT 3apy- 
OexKHBIX padoT B OKeaHax ((') H Ap.), pa6or mo rayOuHHoMy ceficmuyeckomy 
3OHAMpOBaHuto Ha KacnulicKom mope (*) u paOot Muctutyta okeaHonoruu B mpe- 
Apiqyiuue rogp (*-°). Annapatypa 4 MeTrogquKa UccleqOBaHHA Oba B OCHOBHOM 
TaKOH %Ke, KaK B paOotax 1957 r. (°, °). onomHuTembHO Obl NpuMeHeH aHaJu- 
3aTop (5 y3KOMOJOCHBIX yCHJIMTeeH C MaKCHMYMaMH 4aCTOTHBIX xapakrTepu- 
cruk Ha 30, 50, 100, 500 u 1000 ru), Koropi sHauuTeIbHO O6merun pacmind- 
POBKY SarlHceH BOAHEIX BOJH. B pesybTaTe MOBbICHACb TOUHOCTb OMpeqeeHHA 
paccTOAHHH AO MYHKTOB B3PbIBOB. 

PerucTpalluaA Belacb Ha 9KCMeAHUMOHHOM cyjHe «AKagemuk C. Bapunosy 
(MYHKTbI perucTpauuu, cranuMu, cM. Ha puc. 1, 12—/8); B3ppiBEI 3apAOB BeCOM 
oT 0,4 Xo 130 Kr nponsBoqMIHch CO BCHOMOraTeIbHOrO CyAHAa, NepesqBuraBute- 
roca no npodusio. MurepBasibt MexKAy B3PbIBaMH M3MeHsAICb OT 1 Wo 5 Muu. 

Ha celicMorpaMMaX BBIeJleHbI MpPAMble H MHOPOKpaTHO oTpaxKeHHBIe 
B BOJHOM CJI0€ BOJIHbI H BOJIHbI, MPeJIOMJICHHbIe Ha rpaHullax pasena B 3eMHO!i 
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ope. JIA MpeIOMJIeHHBIX BOJIH, CBA3AHHbIX C OCHOBHBIMM TIyOMHHbIMM rpaHu- 
WaMu, Ha npodusiax X u XIII nonyyenp Berpeuupie royorpadbl, a Ha npoduse 
XI — serpeyupie H HaronsiouiMe rogorpadpr. [pu koppemxuun BosH MU MocTpoe- 
HMM Ce€MCMHYeCCKHX Pa3pe30B MPpHMeHAJIHCbh CMOCOObI, paspaboTaHHble B KOppe- 

AIMOHHOM MeTOJe NIpesIOMJIeHHEIX BOTH (KMIIB) (’) u ray6uHHOM = celicmuue- 
‘CKOM 30HJMpoBaHHn (C3) (8, °) c yyerom onpira mpefiecTBylollHx celicmuye- 
iCKHX paOor Ha Kacnulickom, Smouckom u UepHom mopsx. 
Ha puc. 2 npuBesen celicmuyeckul pa3pe3 no npoduaam X u Xa. TnyOuna 
MOP 110 9STHM npopussaM MOCTOAHHA H paBHa OKOUIO 2150 M. Hue Ha 3aseraert 
colt CO CpefHeli CKOpOCTbIO pacMpocTpaHeHHA MPOMOJIbHBIX CeEHCMHYeCCKHX BOJIH 


V = 3,0 xm/cex (CKopocTb onpeyeseHa 0 TouKaM TepeceyeHua rogorpados 


TIpeJIOMI€HHBIX BOJIH). Ilo sHayeHuto 'V 9ToT Caroli MOXHO OTHECTH K OCaJOUHBIM 
Mopogxam mecyaHo- TIMHMCTOrO KoMieKca. MoulHocTb OCaqKOB yBeMuNBaeTCH 
mo mpodusaro X B 3amaqHOM Ha- 
TipaBulenuu or 8 fo 12 xm. Cyza 
mo YroxorpadamM MmpeJIOMJIeHHbIx 
BOJIH, OCaJO4HbIN cuIOH CpaBHH- 
TeJIbHO OMHOpOeH, HO UMeeT He- 
CKOJIbKO MpeJIOMJIAIOULUX PpaHuil. 
OnHy U3 93THX TpaHMI, yasocb 
NOCTPOHTb OvlaroqapaA Oouee Je- 
TaJIbHbIM HaOJIOJeHHAM Ha MIpo- 
use Xa. Ora rpaHulla xapaxte- 


Cesacronsnies 3 


x Q14 
pu3yerca cKopoctrbi Vy; = 3,0 SEs ; x el 
KM/CeK H 3asieraeT- MOUTH TOPH- J _1o_ ¢ ie de 
2 


30HTaJIbHC Ha rsryOuHe oKoso 1,0 eames 
KM HwwKe Ha Mops. IIpesmommex- Sa 


Hble€ BOJIHbI, CBA3SAHHbIe C aHaJIO- 8 
ss B Puc. |. Cxema pacnouoxkeHua CeHCMMueCKHX MpopH- 
PMYHOM PpaHlleu, BbYLeeHbI TaK- yey, a— celicmuyeckue mpodusu, 6 — MyHKTbI pe- 


2Ke Ha BOCTOUHOM H 3allaJTHOM KOH- rucTpayHMu, @ — Ms00aTbl, @ — loxwKHaA paHuia 
wax npopusia X WU Ha YO%KHbIX pacipocTpaHeHux FrpaHHTHOTO CJIOA 
yuacTKax upoduneh XJ u XIII. 

(Ha pa3pese pc. 2 TOHKHMH JIMHHAMH MW MYHKTHPOM NOKasaubl YUaCTKH PpaHul, 
MOCTPpOeHHbIe C MeHbIeH MoctoBepHocTbi0.) Ilo 3HayeHHIO CKOpOCTH OMMCaH- 
HYfO TpaHHIly MOXKHO MpeANOMORUTeIbHO OTHECTH K WiacTy mopox Tuna 
necuaHukosB. Merouveca aHHble He MO3BOJIAIOT CYQHTb O MOLKHOCTH 9TOFO 
nuacta. JIA Oosee NeTaIbHOrO pacusleHeHHA ocaOuHOH TOM HeOOXOMMBI 
JONOMHUTeIbHbIC HaOIONeHHA. 

OcaouHbii col MoscTHsaeTca mopoqaMu c rpaHHyHoH cKopocTbio V; = 
= 6,8 xm/cek. Ckopocru Takoro nopsy{Ka OObIMHO XapaKTePHbI JIA «Oa3aJIbTO- 
BOrO» CJIOM 3eEMHOH KopbI*. IIpu mocrpoeHHn HuxKeeKallleH TpaHHbl C H3Be- 
CTHbIM JOMYULeHHeM ObWIO MpHHATO, YTO OasaJIbTOBbIM C/OH UMeeT IMJIaCTOBYy!O 
CKOpocTb, paBHy!o rpaHuyuHon: V, = 6,8 xm/cex. B 9TOM CJly¥ae MOULHOCTH Oa- 
3aJIbTOBOrO COA 10 Mpodusro X papya 15—20 xm. [log Oa3asbroBbiIM cJI0eM 
3asieraeT rpanuya c V,; = 8,4 KM/ceK, KOTOpasd MOx*KeT ObITb OTHECeHA K MOBep x- 
Hoctw Moxopospyuunua. OrmeTHM, 4TO H3-3a HefOCcTaTOUHOH JVIMHbI Upopuss 
rayOuHa u V;, STON TpaHHUpl ompesesieHbl He COBCEM YBePeHHO. 

Takum o6pa30Mm, mo npodumo X nosyyena JByXcOWHaA KOpa; THMMUHBIM 
TpaHuTHbI COM He OOHapyxeH. OO6mlad MOLIHOCTh 3€MHOM KOpbI (BKJIIOUaA 
BOJIHDIM CON) 34ecb paBHa 28—30 kM. CxoyHoe CTpoeHve NOJyyeHO TakxKe Ms 
1OMKHBIX YUAaCTKOB mpoduseh XJ u XIII. 

Ha cepepupix yuacrkax npodpunei XJ u XIII v3-3a OveHb CIOXKHON BOMI- 
HOBO KapTHHbI MPOBeCTH TOUHYIO KOPPeJAMMIO BOJIH HU ONpewemeHHe NapaMeTpoB 
HeKOTOPbIX TpaHUll pasqesa He yasocb. OgHako OOMLMe YepTbI CTPOeHHA 3eM- 


* Syecb HU B abHeHUIEM B CTaTbe ynoTpeO/AIoTCA oOmenpH HATHIC B reopH3ike TepMHHBI 
«rpaHuTHbliiy UM «6azabTOBbIity CAO, MpH4eM B «rpaHUTHbIity CO BKJIOUCHbI H MeTaMoptpH30- 
BaHHbI€ OCaOUHbIe MOpOss. 
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HOH KOPbI BbIABJICHbI BHOIHe ONpeesIeHHO. 3ylecb UMeeTCA TPaHUTHbI cJ10l 
(V; = 5,8—6,0 xm/cek), KOTOPbIli MOCTeNeHHO BbIKJIMHHBaeTCA B IOXKHOM Ha- 
npapenun. IOxHaa rpanulla pacnpocrpaweHuA TpaHUTHOrO COA B UCCHeAO- 
BaHHOM palioHe HaHeceHa Ha puc. |. 

Ilo npodumo XJIJ nopepXxHocTb Oa3aIbTOBOrO C/IOA MOrpyKaeTca C tora 
Ha cepep oT riyOuH 12—13 Km Jo rayOuH mopsyKa 20 KM. MoHocTb rpaHurt- 
Horo CJIOA OMpeleseHa He COBCeM YBePpeHHO; B OOMacCTH MaTepHKOBOTO CKJOHa 
OHa OpHeHTHpoBouHO paBHa 4—6 Km. Ilopepxnoctb Moxoposuynya 0 STOMy 
Npouio sasleraeT B OOacTH T1yOOKOBOAHOM BMaqMubl Ha riryOuHe 30—32 KM 
WU TakxKe NorpyxKaercaA B CeBePHOM HampaByieHuH. B 44 kM toxKHee CTaHIM 18 
ee ruiy6uHa jlocruraer 36 KM. 

Ilo npodumto XJ nopepXHocTb Oa3abTOBOrO CJIOA, HallpOTHB, UMCMBITHI- 
Baer NocTemeHHoe NosHATHe Ha ceBep. HegameKo oT Gepera Kppima 9Ta rpaHua 
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Puc. 2. Celicmuyeckuii paspes no npodunam X u Xa 


3ayleraeT Ha rayOuHe oKoso 10 km. Murepecuo, uro OOacTb OCHOBaHUA MaTe- 
PHKOBOrO CKJIOHA OTMeYaeTCA cTyNeHeOOpasHbIM NeperHOoM MoBepXHOcTH 6a- 
3aIbTOBOorO cod. [paHuTHbI CIO BbIKJIMHHBaeTCA C CeBepa Ha 1Or Ha paccTos- 
Huu oKOO 100 Km or 6eperoBoH muHuH. Ilo umerolulMMca JaHHbIM yaJiocb 
NOCTPOHTb JIHIIb HEOOIbIUOM yYaCTOK NOBePpXHOCTH PpaHUTHOFO CJIOA B OOAaCcTH 
BbIKJIMHHBaHUA; MOBeeHve ITOH TpaHulbl Ha CeBePHOM KOHUWe Npopua noKa 
HeacHo. TpaHuua Moxopopnunya no npodusto XJ He NocTpoeHa H3-3a HeO- 
cTaTOUHOH JWIMHbI mpodwis. 

Ha npodune XJ a B ABYX MecTaX OTMeUaIOTCA CKAUKH Fosorpados, KoToppie 
IPC ANOJOHKUTEbHO MOXKHO CBAZATb C HaPYWICHHAMH B HalwlacTOBaHHAx (c6po- 
CaMH) BepXHeH YaCTH 3€MHOM KOPbI. OTO MpesnosomweHHe NOAKpenvsetca cbak- 
TOM xyfllero MpoOxoxwKAeHHA CeHCMHUeCKHX BOJIH NO npoduaam XJ u XJa no 
CpaBHeHHIo C ApyruMH mpoduiamu, a Take GOaTHMeTpHueCKHMH JaHHbIMH. 
Jina nlowyueHHA Oosee TOUHBIX CBeeHHH O06 STOM UpesBEyalHO HHTepeCcHOM 
yuacTKe HeOOXOMMMO MNOCTaBUTb CMelMaJIbHble JleTaJIbHbIe HCCeOBaHHA. 

Kak u3BeCTHO, K OOJacTH MaTePHKOBOrO CKJIOHA Wwro-BocTOUHee WuTb MpHu- 
ypoueHo 6oIbluoe KONMYeCTBO 3emsieTpsaceHHH. I. I]. PopmxKon u A. A. Jlesun- 
Kad CBASbIBAIOT HX C CHCTeEMOM IvIYOMHHbIX HaXBHTOB B 3eMHOM Kope (7°). Jle- 
TaJIbHOCTb OMHCbIBAeMBIX CeHCMHYeCKHX HCCJIeMOBaHH HeocTaTouHa JIA OKOH- 
YaTeJIbHOrO PeleCHHA BONpoOca O CYLLECTBOBAHHH 3/\ecb PIYOHHHbIX Pa3JIOMOB. 
OHakO BeCbMa BEPOATHO, YTO OTMCYEHHEIM 0 npoduso XJ neperu6 nopepx- 
HOCTH Oa3aIbTOBOrO COA B OONACTH MaTePpHKOBOTO CKJOHa HMeeT TpAMYIO 
CBA3b C 3THMH ABJICHHAMH. 

Kak noka3biBaeT CpaBHenhe, CTPyYKTYpa 3e€MHOK KOPbI B WeHTPpasbHow uacTn 
YePpHOMOPCKOH BMawvHbI B OOWMX YepTax CXOJHa CO CTPOeHHeM 3eMHOM KOpbI 
K toro-3sanaly oT Kppima, 3a mpesesiaMa MaTepHKOBOro cKsIoHa (°). Moxuo or- 
MeTHTb JIMUIb HeEKOTOpoe OTNIMUNe B 3HAYCHHAX TPaHHUHbIX CKOPOcTel H B MOLI- 
HOCTAX CloeB. B palione kK wro-sanayy oT Kpbima MOULHOCTb 3EMHOM KOPbI MCHb- 
me, YM B WeHTpaJIbHOH YacCTH MOpA,— B OCHOBHOM 3a C¥eT YMeHbUIeHHA TOVI- 
WMHbI OasaJIbTOBOTO CJION. 

Celicmuteckve JaHHble 0 CTpOCHHH 3eMHOM KOpbI NOX UepHEiM Mopem nomo- 
raloT BbIABHTb NPHUHHbI HEKOTOPHIX OCOOeCHHOCTeH PpaBHTaIMOHHOFO NOWA ZTOTO 
paiiona. Tak, HampuMep, y2ke 1aBHO OOpalilan Ha CeOa BHUMaHue TOT (paKT, NTO 
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TopHasx uactb Kppima, B oTHuHe OT Apyrux BosBbIUeHHOcTeH AmpnniicKol 
TeOCHHKJIMHaJIbHOH OOacTH, XapaKTepH3yeTCaA OOJbIIMMH MOJIOXKHTebHbIMU 
AHOMAJINAMH CHJIbI TH2KECTH B peyKuMH Byre (4). Ha ocHopaHuu onucaHHblx 
pe3yIbTaTOB CeHiCMHYeCKHX MCCJIEMOBAaHHH MOXKHO 3aKJIOUNTb, 4TO Mpeoballa- 
HHe MOJIOMKUTEMbHbIX TPaBHTaMOHHbIX aHOMaHH Hag TopHpmm Kppimom, mo- 
BUAMMOMY, B 3HaUHTeJIbHOH CTeMeHH CBA3AHO C NOAbEMOM NOBePXHOCTH 6a3aJIb- 
TOBOFO CJIOA. 


UepnHomopckan 9KcNepHMeHTabHaA Tloerynusio 
Hay4RO-HCCIEMOBAaTeIbCKaA CTAHUMA 10 VII 1959 
Muctutyta okeaHouoruu 
Aranemun HayK CCCP 
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Jb I 


Jlokaann Akayemuu unayk CCCP 
1959. Tom 129, Ne 2 


TPEOJOTHS 


b. A. METPYWIEBCKMH 


K FEOJOPHYECKOH OBCTAHOBKE FAHbCYMCKOrLO 
SEMJIETPACEHUS 1920 r. 


({Ipedcmaeacno axademuxom A. J]. Anuunom 16 VII 1959) 


16 XII 1920 r. B mpopuHuun Tanpcy, B ceBepo-3anaqHoMm Kurae, Mpovsouli0 
upesBbI4aHO CHIbHOe 3eMJIeTpsACeHHe. OHO BXOAUT B YHCIO 26 CHJIbHeMMIUX 
3eMJIeTPACCHMA, 3aperMCTPHpOBaHHbIX Ha 3eMHOM Wape c 1904 r. no 1956 r., 
Mepa MHTCHCHBHOCTH Mm KOTOpbIX mpeBbilaeT 7°/, (°). Cusia ero OlleHuBaeTcA 
B 11—12 6annoB. XoTA 3TIMUeHTPasbHaA OONACTh YAasleHa OT OOJIbIUMX TOPOAOB, 
KOJIMYUCCTBO X%KEPTB HCUMCIAeTCH, MO pa3HbIM McTOUHHKaM, oT 100 fo 250 Tri. 
yeoBek. HecMoTps Ha OFpOMHbIe€ PaspYLIHTeJIbHbIe NOCeACTBUA, HCCeLOBaHO 
[aHbcylickoe 3eMJeTpxACeHHe MaJO; axe nyeHicTocelicToBy!0 ero OO/lacTb MoKa- 
3bIBaIOT B Pa3HbIX paOoTax No-pa3sHoMy — Kak MO MJIOWaqW, TaK WH MO OpHeH- 
THPORKE: (0, 

B jekaOpe 1958 r., copmecTHo c corpy4HUuKOM Teouorn4uecKoro MHCTHTYyTA 
Axkayfemuu HayK Kutaticxon Hapogzuot Pecny6muKku Cro lOt-u3aHeM, A No- 
ObIBal B CEBEPHOM YaCTH SNMMeHTPabHOK 30HbI Tanbcylickoro 3eMJeTPACeHHA. 
XOTA Hallie MOcelleHHe OblIO KpaTKHM, COOPaHHble MaTepHaJIbl MPOJMBAalOT He- 
KOTOPbIM CBeT Ha CeHCMO-reoJIOrHyeckHe OCOGeEHHOCTH palioHa 3eMJIeETPACeHHA. 
Ilockouibky MOJOOHBIX OMHCaHHH, OCHOBaHHBIX Ha HelMOCpeCTBeHHbIX HaOJIIO- 
JeHHAX, B JIMTepaType HeT, a peub HeT 06 OAHOM H3 CHJIbHEHUIMX 3eMJIeTpPsACe- 
HMM MUpa, A pellaiocb, pH BCeH HeENOJIHOTe MOJIYYCHHbIX JaHHbIX, Ha UX ony- 
JimKOBaHHe. Mue KaxkeTcsH, uTO Jake B TaKOM BHJe OHM MOryT mMpelcTaBuThb 
OOWIHH MHTepec. 

OMMUeHTpaIbHad 30Ha 3emJeTpsaceHua 1920 r. HaxoquTCA K 3aMally oT Jo- 
KeMOpuiickoro macckBa Opjloca, B MpesesaxX SmMrepluHCKOH mMuaTdopMpl, Ma: 
JeO3OHCKHM PyHaMeHT KOTOPOH NepeKPHIT NOTOTO 3aeralouluMU OTIOXKeCHHAMH 
Me3030A HM kKakHosos (puc. 1*). B snuuenTpabHol 30He H HemocpesxcTBeHHA 
BOJIM3M OT Hee M3 STHX NOPOL SMH30AMUeCKH Pa3BHTbI JIMIMb TpeTHUHbIe, MOLI- 
HOCTbIO B MePpBbIe COTHH MeTPOB; OTHOCHTeIbHO pe3skHe UCIOKaMMH B HUX Ha- 
OMOAalOTCA TOJIbKO MO CKJOHAM MPHNOAHATHIX MaeosoiicKux rpaq. Oodmni 
XapakTep STOM OONAaCTM UpesBbaHHO HalloMHHaeT MHOrHe paiionnl Ka3axcxoli 
cklaquaTouw CTpauHbl. 

B meso30e WM MmasleoreHe pa3sMepLI paccMaTpHBaemol mulaTopMbI Obi ro- 
paso Oo/IbLIMMM, TaK KaK B Hee BXOMsa 3amaHee pacnosloKeHHaA TeppuTo- 
pHa coppeMeHHoro HakbulaHaA M CoceqHUX C HAM xpeOros. Ilepepa6orka muar- 
(bopMeHHOM CTpykTypbI Ha 3anage MU mpeBpalljeHHe 2TOM OOMacTH B BEICOKOrOp- 
HOe COOpyKeHHe MPOMSOLWIM JIMIIb B HeOreH-4YeTBepTHUHOe Bpema; Tunraii- 
XailoaHbckoli 3oubI ** STH ABWKEHHA He 3aTPOHYJIM WIM 2%e 3aTpoHy.M c1a60. 
OrMeTHM eAMHCTBO MpocTHpaHHi nameosolickux crpyKtyp Tuuraii-Xaiitoanp- 


CKO 30HbI H HavbiiaHaA M NomO*KeHHe NepBO Ha 10rO-BOCTOUHOM MposoKeHHH 
BTOPOro. 


* BpyeneHHe MOKaSaHHbIX Ha 9TOM PUCYHKe CTPyKTYPHBIX KOMIMVIeKCOB TIpeAIO%KeHO MHOH 
B pyro pa6ote. 

** TekTOHHuecKy!0 3OHY, B KOTOPOi HaXOMUTCA STMNCHTDAIbHaA O6macTb 3eMJICTPACCHHA 
1920 v., & HasbiBalo Tuuraii-XaiiioanpcKol mo HasBaHnaM PaCHOJIOMKeHHEIX 3eCb No. 
ceIKOB — XabitoaHA Ha BocTOKe UM TuuTaa Ha 3anare. 
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K cepepo-cepepo-BocToky oT TuHTaii-XavioaHbcKOl 30HbI mpoTarMBaerca 
MepHMOHaIbHad CKJIaquaTaAd 30Ha XOJaHbIUNaHA, CJIOKeHHAA B OCHOBHOM Me- 
3030HCKHMM NOposaMH MH OOA3aHHaA CBOMM BO3HHKHOBeHHeM UeCHWaHCKHM, 
a YaCTHUHO, BEPOATHO, HM OONIee MOJIOQLIM [BH2KCHHAM. BO3MOXxHO, YTO OHA TIpO- 
OUMKAaeTCA Jabllle Ha 1oro-1oro-BOCTOK B Topp JlioOaHbulaHb (3a npesesamu 
KapTbl), COCTABJIAA C HHMH €JHHOe CTPyKTYPHOe lesoe. 

B ceBepHOl YaCTH SMHIeCHTPasbHOM 3OHbI 3eMJieTpsAceHHA 1920 r., B palioHe 
noceska XalitoaHb, Mbl BAAMM NosypaBHUHy (aOcOJIOTHBIe BbICOTHI OKOIO 1700 M), 
MOKPbITY!O CIVJIOWIHbIM MOULHBIM YeXJIOM Jlecca; OBpaxkHad CeTb BpesaHa OOBIUHO 
Ha HeCKOJIbKO JlecaTKOB MeTpoB. M3-nog mecca kKoe-re BO3IbIMaIOTCA pAAbI 
ceBepO-3anaHOro MpocTupaHHA, CJIOXKeHHbIe NavieosokcKHMu nopogamnu. [Tpe- 
BbILeHHe UX Hal oKpy *Karouleri MECTHOCTbIO MaKCHMaJIbHO Jo 700 M. 


Puc. 1. Cxema crpyKTypbl H pacnouo- 
2KCHHA SIMMUCHTPOB SeMJIeETPACeHHH B 
BpocTouHoH uacTH TaupcylcKoro Kopu- 
nopa. f—30Ha 9mMMMpoTeposolicKor 
muaTpopMbl; 2 — 30Ha 9SIMMrepWMHCKoli 
nwlaTPOpMbl; 3 — BbICOKOFOpHoe coopy- 
2KeHHe, BO3HHKUIee B HeOreH-YeTBepTHu- 
Hoe BpeMA 3a cueT MepepaooTKH smHTep- 
WHHCKOM TviaTpopMbl; 4 — yCOBHO BBI- 
esiaeMad Mepexoluasd 30Ha OT 9SMMMpo- 
TepO3SOHCKOM MaTpopMbl K HeoreH-uer- 
BepTHYHOMY BBbICOKOrOpHOMY coopy2Ke- 
HH1I0O; 5 —30HaA BepXHeMe30301iCKOli 
CKaquaTocTH, BefOATHO, MCMbITaBLIaA 
3HAUHTeIbHbIC JBHXKCHHA MH B TpeTHuHOe 
BpeMa; 6 —o9mMueHTp Tanbcylickoro 
3emsetpacenua 1920 r.; Mepa HHTeHCHB- 
HoctH M mpespiuuaer 73/4; 7 — anu- 
IeHTpbI 3emmeTpscenuil, M KOTOpbIX OT 
7 No 73/4; 8 — To xe c M oT G6 go 63/4; 
9 — to xec Mort 5 go 53/4; 10 — To 


»%e c M menbute 5; 9MMUeHTpbI HaHece- Fly : as 
HbI m0 ann (8,7) N27 Faas Bs 
(elo Ce (os Tey Low 


SemuetpaceHua B Tuutaii-XaitoanpcKoll 30He OpiBamH HeOoHOKpaTHO U JO 
uw mocue 1920 r., mpHuem HeKoropple JocTuramH Oombuoit cub. osoxeHue 
SMMIWCHTPOB HM HHTCHCHBHOCTb 3eMJIeTPACeHHH NOKa3saHb! Ha puc. 1. Obpatiaer 
Ha ceOA BHUMaHWe UX 3HaUNTebHaA pasOpocaHHOCTb Ha MeCTHOCTH. 

TakuM 00pa30M, MOXKHO KOHCTaTHpOBaTb, YTO OAHO H3 CHJIbHEMUIMX MUPOBbIX 
3€MJIETPACCHHH MPOM30NIIO Ha MaTdopMe, B YCMOBMAX caOOCTH HOBeHLLIMX 
TuddepeHUMpOBaHHBIX TeCKTOHHYeECKUX JBMXKeHH — eCJIM CyAHTb O HHX 10 
peibeby H HeEKOTOPBIM JPyruM JaHHbIM, B yasieHHH OT patOuoR, re 3TH ABWKe- 
HUA NPOABWJIHCb HHTCHCMBHO: paccToAHHe JO OIMKAaNWIMX MOJIOALIX BbICOKMX Trop 
npepbiiiaeT 100 kM. UpesBpruatiHo HHTepecHO HM HeOObIYHO TO, YTO STMMIeHTPOB 
Ooublule Ha y4acTKax, HaMOoulee yaeHHbIX OT OGAaCTH 3aBeJOMO HHTCHCHBHBIX 
HOBeCHIUMX J[BHXKeHHU, B WAHHOM Cy4Yae — OT MOsOLoro TopHOrO, coopyxKeHHA 
HanbuiaHa, T. e€. B BOCTOUHOKM YacTH TuutTali-XaliioaHbCKOW 30HbI; K 3analy 
*e, OMxKe K HaHbllaHio, SNHWeHTPOB CTaHOBHTCA MeHbie. Bce 3TH OOcTO- 
ATEMbCTBA CO3MaIOT CepbesHeHMe TPYAHOCTH MPH NOMbITKe NOHATb CeHCMO- 
reolormueckue ocobeHHocTH Tanpeylickoro 3emseTpaceHua. B HacTosliee BpeMaA 
110 STOMY NOBOAY MpPHXOANTCA BbICKa3bIBATb He Ooviee, 4eEM T1peANOOKeHHA. 
PaccMoOTpHM HeKOTOpbIe W3 HX. 

OrcyTcTBHe JIMHeHHO BbIJepKaHHbIX NOJOC CKOMICHHH SMHIUeCHTPOB He 103- 
BOJIACT, KAK OYTO, AYMaTb, UTO 3/,eCb UMCIOTCH He CKa3bIBaIOWIMeCA Ha MOBEPX; 
HOCTH KPyNHble ru1yOWHHbIe WIBbI, C MOABH2%KKAaMH MO KOTOPbIM MOXKHO OBO Obl 
CBASHIBaATb Pe3kKOe MOBbIIeHHe celicmuuHocTH. A HasM4uve TAaKHX IWBOB Ka3a; 
JlOCb Obl BMOJIHE ECTECTBEHHbIM—JIHOO ceBepo-3anaqHoH HaHbuiaHbCkol OpHeH- 
TUPOBKH, HOCKOJIbKy B Maseo30Hckol CKJafuaTol cTpykType o6a pakona 
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COCTABIAIH, OHO .uWenoe, H6O MepuAMoHabHO XosaHbilaHbCKOH, M0- 
BO3MOXKHOMY COWICHEHHIO C STOM MOMOLO CcKNaqyaTOH 30HOH. 

OyHako, HECMOTPA Ha OTCYTCTBHe MOMOOHBIX MOsOC CryWleHHA STIMUECHTPOB, 
BePOATHO, HeJIb38A KaTeFOPHYeCKH OTPHUAaTb BO3MOXKHOCTh SHAYMTEJIbHBIX MO]- 
BYKeK B .OOJaCTH BOCTOUHOrO OKOHYaHHA Tuutali-XalitoaHbcKOl 30HbI. He 
HCKJIOUCHO, TO COCTABJAIOUIMe ee CTPyKTyPbI 3feCb He 3aTyXaloT, a Mepece- 
KaioTca XouaHbulaHb-JlioGaHbutaHbcKoH 30Ho. Ec Obl 3TO ObIwIO Tak, TO 
NOBbINeHHe celicMHuHOCTH B BOCcTOUHOM uacrH TuHtali-XaliioaHbCKOH 30HbI 
eCTECTBCHHO, ObIIO Obl OObACHATL MpPOMONKAIOWLMMUCA NOLBUAKKAaAMH B 9TOM Y4a- 
cTKe epeceYeHHA PaSHOBOSPaCTHbIX CTPYKTYpP. ’ 

Bmecte ¢ TeM, BO3MOXKHO, YTO B XaliOaHbCKOM y4¥acTKe PpacCMaTPpHBaeMou 
30HbI HMCIOT MeCTO OYeHb MOOLbIe (YeETBEPTHUHEIe) WuddpepeHUMpOBaHHble TeK- 
TOHHYeCKHe J[BHXKCHHA, MACKHPyeMbIe CIVIOWIHbIM NoKpoBom Jiecca. I[Ipeq- 
MOJIOKeHHE STO OCHOBHIBAeTCA Ha 3HAUHTeJIbHO OOJIbIUeM Bpe3aHHH ruyporpa- 
cbuyeckoli CeTH MO CpaBHeHHI0 Cc PpaHOHOM, pacCMO/IOXKeHHbIM HeMocpeCTBeHHO 
K ceBepy. (TArorerouluM kK Tr. UxyHHHHY), Tle, mpaBya, JIeccOBbIM MOKpOB pac- 
pocTpaHeH He moBcemecTHO. OropaphBaTb mocJeqHee OOCTOATEIbCTBO MIpHXo- 
JMTCA MOTOMY, YTO, KAK H3BeCTHO, B JIECCOBbIX TOJIMAaX TIyOOKMM pa3MbIB IIpo- 
MCXOMUT JierKO HW O€3 HaIMUNA 3Ha4HTebHBIX TeEKTOHHYeCKHX JBHKeHUH. OF- 
HakO B JaHHOM CJly¥ae, YUHTHIBAH OM3KOe pacnosOxKeHHe OOOHX paHOHOB, 
onycTHMo mpeqnouJiaraTb, 4TO B XalilOaHbCKOM y4acTKe TulyOokKoe BpesaHHe 
OBPparoB 3aBHCHT He TOJIbKO OT JIeccoBoro 4exJia. Bo3MO%KHO, 4YTO B HeaBHee 
BPeMA 3ecb HavaHcb AnddepeHUMpoBaHHble ABY2XKCHHA, BbISBAaBLUIMe HepaB- 
HOMePHBble NepeMeLeHHA HeOOJIbUIHX OJIOKOB, elle He OTPa3SHBIWHeCA HIM MOUTH 
He OTpasHBuiHeca B pesbede. Moxer ObiTb, Mbl NPHCyTCTByeM MpH CaMOH Ha- 
YaIbHOW CTaquH TepepaOoTKH STOTO yuacTKa MWwaTPOpMb!, a TaK KaK NOJOOHEIE 
TpOlleccbl Ha NepBbIX CTaMAX Pa3BHBAaIOTCA, BEPOATHO, B HM2KHUX TOPH3OHTAaX 
3€MHOM KOPbI, OTPaxKeHHA Ha 3EMHOH NOBeEPXHOCTH OHH MOVIN elle He MOJYYHTb. 
BculeqcTBHe HeACHOCTH STOO OCHOBHOrO BONpoca, eCTeCTBEHHO, HHYerO HeIb3A 
TOBOPHTb OTHOCHTeEJIbHO HallpaBJIeHHH TeKTOHHYeCKHX JIMHHH, MO KOTOPbIM 
JOKAJIM3yIOTCA MpOHCxoAlMe ceHuac JBYXKeEHHA; O pe3KOCTH MOCJeqHHX Ha- 
ringqHee BCero CBHAeTeJIbCTByeT 3eMJeTpaACeHHe 1920 r. 

Jlasee, BPA JIM CuleyeT HCKJIOUaTb BOSMOXKHOCTh CYILECTBEHHO pasHoii 
OPHeEHTHPOBKH CTPYKTYP Pa3HbIX CTPYKTYPHbIX STAaKeli, B YaCTHOCTH MOKeM- 
Opulickoro MU NaseosoicKoro. ITO MOXKeT UMeETb MECTO, ECM pasBHTHe BTOpOro 
TIPOHCXOAMJIO He yHaCJIeOBaHHO HM eCJIM COCTAaBJIABLUIMe eFO CTPYKTYPbI ABHJIHCb 
HaJIOXKeHHbIMH MO OTHOMIEHHO K JOKeMOpulickuM. B ycnoBuax HaGwOarolleroca 
HbIHe OOUerO NOBbILMeHHA AKTHBHOCTH TeKTOHHWYeCKOrO Mpollecca MoOOHnIe 
COOTHOWeCHHA MOFIH OOYCOBHTb JONOJHUTeIbHOe yCHseHHe MOABHXKHOCTH 
WM Kak CJIeRCTBHe STOO — MOBBIIeHHYIO CeliCMHUHOCTD. 

He mpofomkaa nmepeyvcieHuA NOROOHBIX NpeqnoNOxKeHwH, nosBeemM Kpar- 
KHe HTOr Halwero paccmotpeuua. IIpexye Bcero OTMeTHM HeCOMHeHHY10 CJIOX- 
HOCTb CBx3eH CeHCMHYCCKUX M reoOrMyecKHX ABJeHHH B 30He TanpcyiicKoro 
3eMJleTpaceHHaA. B celicmuyeckux o6nacrax CCCP cbaxtsl coxKHOCTH STHX 
CBA3€H HaCTOJIbKO MHOFOUHCJICHHEI, YTO ABJIAIOTCA NpaBMsIaMU, a He UCKuIOUe- 
HuaAMH. Matepvaipl no Tanpcylickomy 3eMJlerpaceHHi0 NOATBepx Lalor 3TO M0- 
JIOMeHHe JIA MaHHoro palionua. 

SaTeM CulekyeT NOMYEPKHYTh, YTO SMMMeHTPasIbHad 30HAa TanpeylcKkoro 3em- 
JI€TPACCHHA, BXOAAUerO B YHCO CHJIbHeEHIMMX B MUpe, HaXOAUTCA B OOsacTH, 
AJA. KOTOPOH Ha MepBbI BSA Heb3A yKa3aTb HH OMHOH U3 reomormuecKUX 
ocoOeHHOcTeH, OObIMHO CBA3bIBaeMbIX C TIOBbIMeHHeM celicmuyHocTH.  3ylech 
He YCTaHOBJICEHO BHAMMbIX Ha NOBePXHOCTH HIM MpeqmosaraeMpiX OJIM3KO OT 
Hee KPYNHBbIX Pa3JIOMOB THNa PvIyOHHHbIX WIBOB. Her J0Ka3aHHbIX 30H HeaBHeli 
CTPYKTYPHOM MepecTpowkH HIM peskoro OOulero M3MeHeHUA CTPyKTYpHOrC 
nJiaHa. Hopetiime teKkronuyeckHe JBHXKeHHA 93TOM O6NACTH He CKa3bIBaloTCA 
‘BHO Ha NOBEPXHOCTH; eCJIM Obl He MHOFOUHCeHHbIe 3eMeTPACeHHA, B TOM 
SHCJI€ OYCHb CHJIBHbIe, STH JBYXKCHHA KBaJMMUUMPOBaINCb Obl KaK He3HaUH- 
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\CKHe yCJIOBHA KOTOPOH BeCbMa HalloMuHatoT Kasaxckylo cKJlauaTy10 cTpanHy. 
TlocneqHAa, Kak U3BeCTHO, ABAeTCA OOACTbIO BLIXOa Ha MOBepXHOCTb Nopor 
‘by Hameura TakxKe SMMrepIMHCKOH MWlaTPOpMbl; TeppHTOPHA ee MpaKTuueckH 
acelicmu4Ha. Halo, oHako, OTMeTHTb HM CyllecTBeHHOe OTMMUMe Tuutali- Xaii- 
fOaHbCKOH 30HbI OT Ka3axcKOli CTpaHbl, 3akOUaIOUeeCd B 3HaYHTesIbHO 60- 
‘Mee BbICOKOM OOLeM ee PHMCOMeTPHYeCKOM YPOBHE; 9TO CBHAETEIbCTBYeT O He- 
COMHEHHO OOJIbIWel HHTCHCHBHOCTH OOWIMX BO3AbIMaHHH (a ceqoBaTebHO — 
M OOULeH NMOABHXKHOCTH) B HOBelilwee reoslorMyecKoe BpPeMA. 

TakHM oOpa30M, cHbHeliuiee TaHbcylickoe 3eMJierpxaceHHe mpeyctapsiaer 
co0ol B CeHCMO-reoJIOrHYeCKOM OTHOLICHHH HCKJIIOUMTeEIbHO HHTePeCHOe HM OUeHb 
elle MaJIO NOHATHOe ABJeHHe. ByeM HajleaTbCA, YTO HCCMeOBaHuA celicMu4- 
-HOCTH T1poBHHwnH Tanpcy, 3anaHvpoBaHHHe Ha OMKalliMe TOL KHTalcKHMH 
celiCMOJIOraMH, NOSBOJIAT BCKOpe NOHATb TakKe M OCOGeHHOCTH STOTO HHTEpec- 
Helilero 3eMJIeTpACeHHSA. 


Tloctynuno 
14 VII 1959 
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TEOJIOLH A 


E. A. YHEPEMHCHHOBA 


NAJIEOrEOrPA®HA MPMHCKOFO MOPA 
(HA OCHOBE JAHHbIX JHATOMOBOLO AHAJIN3A) 


(ITpedcmaeaeno axademuxom B. H. Cykauesoim 25 I 1959) 


Mopckne MexKJIeqHUKOBbIe OTO%KeHHA Ha p. Mre Bnepsble u3yyanucb H. B. 
Torynosol (*); quatomosbie uccieqopanu IT. Bpangep (1°), H. B. Anucumosa 
?) u B. C. Tlopenxaa (°); mbiibuy — MW. M. Iloxposcxas (°), dayny — 
M. 9. Cxopoxog (°) uM. A. JIapposa (*). OqHako No BoMpocy 06 UX BOspacTe H CTpa- 
THI pauyecKOM MOJIOXKeHHU JO CHX MOP HeT eAHHOTO MHEHHA. ITO OOBACHAETCA 
CJIOXKHOU (PU3UKO-reorpaduyeckol OOcTaHOBKOM, KOTOPad CYLIeCTBOBaJIa B JaHHOM 
palioHe B Me@KJIeHHKOBOe BpeMs. 

JletasibHoe u3y4eHHe AHaTOMOBON (uIOpbl, MpOHSBeeHHOe B HAaCTOALUee Bpe- 
CH, MO3BOJIA€T BOCCTAHOBUTb CBOeOOpasHy!o Madleoreorpadulo MrMHCKoroO Mops. 

MatepuasioM Ia paOoTbl mocwy2xKHIM OOpasibl MrTHHCKHX TVIMH, MOJTyueH- 
uple oT O. M. SHamenckon. Ja cpaBHeHHA H38y4eHbl MOPCKHe MexKJIeHHUKOBbIe 
rJIMHbI Ha p. Heze, B koTsoBuHe JlagoxcKoro osepa, B IO. IIpHonexse, B 6ac- 
celine p. Oneru u Ha KoupcKom mouyocrpose. 

B MrvHCKMX MOPCKHX TvIMHaX HalifjeHa OoraTad AuaToMoBasd dulopa. B pa3- 
pese cKBaxkuHbI Ne 3 ona npescTaBsieHa PAJOM CMeHAIOWIMX Apyr Apyra KoMiuiek- 
cos (puc. 1). Onw oTpaxkKatoT TpH (basbl B pasBUTHH Oaccelina: Hadaso TpaHcrpec- 
CHM MOPS, KOHeL ee H, HAKOHEL, perpeccuio MopcKHx BoA. Kab u3 ITHX KOM- 
MJI€KCOB BECbMa CBOCOOpa3eH H aHaJIOrOB CMY MbI He 3HaeM. 

Maza I[—Ha¥aAOo Tpancrpeccuu. B ocHoBannn pa3pesa 
B TJIMHaX C MOJOCYATOH CJOMCTOCTbIO HaXOJMTCA CaMbIN JpeBHHH KOMMUIeKC 
J\MaTOMOBBIX — MapHHOrAlMaJIbHbIM. OH ClaraeTCA 3 APeBHUX MpeCHOBOJHBIX 
BHOB XOJIOMHOBOJHBIX WH peMKTOBbIX (Cocconeis disculus (Schum.) Cl., Diplo- 
neis domblittensis (Grum.) Cl.) u psga mopcKux (Hyalodiscus scoticus (Ktz) 
Grun., Grammatophora oceanica var. macilenta (W. Sm.) Grun.). 

IIpeo6afarior CeHTOHHYeCKHe BUI, YTO CBUJETEILCTBYeT O MesKOBOJHOCTH 
Oaccelina (20 M). Takoe coueTaHne XOJOHOBOJHDIX J[PCBHEYETBEPTHUHBIX (bopM 
C MOPCKHMH HeM3BeCTHO HaM B COBPeMEHHBIX accolwMaluax. Ono oTpaxKaeT Ha- 
yaJIO IPOHHKHOBCHHA MOPCKHX BO] B MpHieqHuKOBbIe O3epa. KaumaT B Hayase 
MOpCKOi TpaHcrpeccuH ObWI XOJIOAHbIM (mpeoOslagaer Pinus u Polypodiaceae). 

Boe mo paspesy (mecuaHUcTble TIMHbI) HaXOuM OoraTy!O COMOHOBAaTO- 
BogHy10 (iopy. IIpeoOlazator Bub, UMeIOWlHe ONTHMYM pasBHTHA MmpH Temme- 
patype Box 1—3° u conenocru 4—8% (Thalassiosira baltica (Grun.) Ostf. — 
Kpyr opm, Achnanthes taeniata Grun.), a Take MopcKnHe apkTu4yecKHe w 
apkToOopeaJibubie BubI (Coscinodiscus curvatulus Grun. u gp.). 

STO OblwIO Hayao CyWleCTBOBaHUA MrMHCKorO Mops. B To Bpems OHO mper- 
CTaBJIANO COOOH PAN XOJIOMH‘IX, CHJIbHO ONPeCHeHHIX KoTOBHH (JlaqoxKcKas, 
Oxpexckanx, DuHCKHH 3aMB) HW NPHMBOB, COCAHHAIOUINX UX. Buarojapa mpe- 
€MCTBEHHOCTH OacceHHOB OT MpPHJIEMHMKOBBIX O8ep, ONOACHIBaloMlNx BanruiicKnit 
IMT, 3€Cb YCTaHOBMJICA CBOeOOpasHbI pexXHM — HH3KaA TeMnepaTypa BOI 
M Kpalive CHJIbHOe ompecHeHHe. OOpasoBaJIHCb 30HbI MepexogHoH (MeHstouteli- 
CA) COMeHOCTH CaMOrO WIHpOKOrO AManasoHa — OT NOUYTH MpecHoli BOE BO Mop- 
cKoH. Kuma ocraBaJica XOJIOQHBIM M Bua2%KHBIM. B Takux ycnoBusx cbopMupo- 
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BaJICA XOJIOMHOBOAHBIM PeJIMKTOBbIM KOMMIeKc JlaryH. CBouM CyULeCTBOBaHHeM OF! 
oOA3aH CBOeCOpasHOli mauleoreorpacbuyeckoli oG6cTaHOBKe, cloxKuBmuelica nocue 
MaKCHMAaJIbHOrO OvleeHeHHA. CoXpaHeHHIO HM pa3sBHTHIO ero CMOCOOCTBOBAaJIM KO- 
| jeOaHusa GeperoBoii sunuu MOpA (a CJIeqOBaTeIbHO — COuleHOCTH, TIyOUHBI 
| M TeMMepaTypbl), 4TO BbISbIBaIO GoraToe tbopMooOpas0BaHHe Cpequ COsOHOBa- 
| TOBOJHBIX SBPHTaJIMHHBIX JMaTOMoBbIX. IlosToMy B pa3/IMUHbIX yuacTKaX OH 
| WpeAcTaBJieH pa3IMYHbIMM B3AaMMHO BUKapHPylouluMu BuLaMH. 
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JlaHHbIi KOMMIe€KC B COBPeMCHHbIX MOPAX aHaJIOrOB He uMeeT. OH mpocue- 
XKHBaeTCA B MEXKJICNIHUKOBBIX paspe3ax Ha p. Hese (PplOalKoe), B KoTMOBUHe Jla- 
JOKCKOFO O3epa, B 1O2%*KHOM IIpuonexbe u Jpyrux MecTax, T. e. B MeXKJeQHHKO- 
BbIX OacceliHax, PaCnOJIOKeHHIX oO Nepudepuu BawrukicKoro wyuta. 

@®a3a I] —MaKCHMYM MOPCKOH TPpauHcrpeccuuH. BH- 
le MO paspesy 3aJleralor MJIOTHbIe TEMHO-Cepble TIMHbI C PAaKOBHHAMH MOJIIIOCKOB. 
Jlanuble cou coepKaT KOMMJIeEKC MOPCKHX HepHTHYeCKHX H OKeaHHyYeCKUX 
BuyoB — Coscinodiscus, Thalassiosira u Chaetoceros — yo 90% or o6mero: 
cocTaBa (BCTpeYeHbI TaK2Ke (POPMbI, OONTaIOMIMe Ha JIMTOpaJM u peace ek 
IIpeo6manarot cnops Thalassiosira gravida Cz. u Chaetoceros (Ch. mitra (Bail.) 
Cl., Ch. affinis Lauder, Ch. seiracanthus Grun., Ch. subsecundus (Grun.) Hust., 
Ch. Miilleri Lemm u Iip.), a TaKxKe CBBILLe 15 BYOB IpeBHero MJIaHKTOHHOTO: 
poga Coscinodiscus C. perforatus fo. genuina A. Cl., C. antiquus (Grun.) A. 
Gi.40C@: <oculustiridis EhroyoCr asteromphalusEhr., C. lineatus Ehr. 1 Ap., 
Cpe HUX PAZ BbIMePIIHX, B COBPeMeHHBIX MOpAX He BCTpeyalouluxca. JlaH- 
HbIl KOMIMJI€EKC CBUJCTEIbCTBYeT O BbICOKOH MOPCKOM COJIEHOCTH MrHHCKOTO MOpsA 
(25—30%,) u rayOuHe He MeHee 50—75 Mm. B coppeMeHHbIX MOpAX aHaJIOrMYHbIXx 
accolMalHi MbI He 3HaeM. 

C TOUKH 3peHUA TeMMepaTYPHOFO pe2KHMa COCTAB [MaATOMOBbIX CBOeOOpaseH: 
Hapsly C WIMpOKO pacnpocrpaHeHHbIMH apKTO-OopeaJIbHbIM BUaMU BCTpeuatoT- 
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CA TeMOBOAHEIe semcKue (Coscinodiscus perforatus fo. genuina A.Cl., C. anti- 
quus (Grun.) Cl., Actinoptychus areolatus A. S., Diploneis bombus (Ehr.) (lbs), 
NOCTYMMBIUHE Clofa C TenwbIMH TeYeHHAMH U3 CeBepHoro Mops u ATaanTuKu. Ilo 
HampaBuienuio oT Mru wa BocToK, T. e. K JlayoxcKomy Mu OnexcKomy o3epaM, 
KOJIMUeCTBO 3CEMCKHX BHJOB B OTJIOMCHHAX YMCHbIUAeTCA, a XOJIOMHOBOAHbIX — 
yBenmunBaetcn. YKa3aHHble PIyOOKOBOJHbIe OTJOXKeHUA, 3asleraloulMe Ha XO- 
JIOMHOBOAHBIX JIaryHHbIX PaluAX, BbIJeAIOTCA B TOPH3OHT MaKCHMyMa TpaHC- 
rpeccuu (Mra, Hega, Korosuua JIagqoxcxKoro o3sepa, IO. IIpuonexsbe, Iopenet). 

B 9To BpemA mMopckHe GOaccelHbl Bawrulicko-besomopckoro Bogopa3jeia 
COCIHHANHCb C S3CMCKHM MopeM. O6pa30Basocb BastulicKo-BesomMopckoe Mex- 
JI@HHKOBOe COeMHeHHe, XOpouio usyyeHHoe M. A. Jlasposot (*), I. W. Popex- 
Ku (2) u A. Kaepe-Olinep (1). 

C cepepa u3 OopeasbHOrO MOPA B MPOMHB MOCTyNaJIM TeMJOBOAHbIe POPMEl. 
Mobi HaxOQuM UX B CeBepHOH YacTH OnexkckKOro osepa. 

Masa IlI—unauano perpeccuu MOpaA. OrnomxkeHnaA STON 
(pasbl HaOmtofaeM B BePXHHX TOpH30HTAaX CKBaxkuHbI Ne 3. Ho ocoOeHHO yeTKO 
9Ta perpeccuByad (basa BbIparxKeHa B OOHaxKeHHH Ne 4, Ha mpaBoM Oepery p. 
Mrnu. Mopckre riuHbI C yIJIMCTbIMH NMpOMa3KaMH, MeCuaHbIMH MpocsOKvKaMH u 
BUBHaHHTOM BCKPbIBaIOTCA 3]}eCb B 4-MeTPpOBOM OOHAXKeHHH MU YXOAAT NOX ypes 
peku. Ox cofepKaT KOMMIeKC COJOHOBOZHEIX, SBPHTaJIMHHbIX BHOB: Cos- 
cinodiscus lacustris var. septentrionalis Grun. u Ap.; cpequ HHX XOJIOJHOBOL- 
upie: Thalassiosira baltica var. fluviatilis A. Cl., Coscinodiscus curvatules 
Grun., Achnanthes taeniata Grun. wu mpecHoBofHo-comoHoBaToBoguble Epithe- 
mia sorex Ktz., E. turgida (Ehr.) Ktz. Komnueke cBuyeTesibcTByeT O 3HaYHTeJIb- 
HOM ONpeCHeHHH HM perpeccuu Mops. B BepXHuX TOpH30HTax dallun Meverollel 
JlaryHbl YepesyloTcsA C MpeCHOBOAHbIMH (KOJIeOaHUA OeperoBol JIMHHH). 

KouelL CylleCTBOBaHHA MIHHCKOrO. MOpsA HaHOovlee OTUETJIHBO BbIpayKeH 
B pa3pe3se Ha p. Hepe. 3yecb aryHHble OTJIOXKCHUA CMEHAIOTCA MPeCHOBOJHBI- 
MH, O3€PHbIMH (mpHOpexHoe OovioTO). Ha HuX 3auleraeT MOPeHa BaJiJlalicKoro ovle- 
J\@HeHHA. 


BuBBO, HE 


1. J[MaToMoBbI aHaJIM3 MOKa3bIBaeT,”.YTO THAPOOrHyecku pexkuM (TeM- 
mepaTypa, CovJleHocTb, rvlyOuHa) H rpaHHilbl pacpocrpaHeHHA MrHHCKOTO MOpA 
3a BpeMA ero CYWIeCTBOBaHHA CHJIbHO H3MCHSAVJIHC. 

OTH H3MeHEHHA CBA3ZAHbI CO CBOeOOpa3sHOH Nameoreorpaduyeckol O6cTaHoB- 
KOH, CJIO*KMBWeHCA MO OKpanHHe BavsirucKoro WMTa K KOHILY MaKCHMaJIbHOre 
OuleeHeHHA. . 

2. CHauasia 3fecb B APeBHHX MPHJIEQHHKOBbIX O3epax OOPa30BbIBaJIMCb JIeH- 
TOUHbIe PIMHbI. Ha HuX 3asleraioT PIHMHbI C MOMOCUATOH CJIOHCTOCTbIO H C MapHHO- 
TIAWMaJIbHBIM KOMIJICKCOM JHATOMOBBIX, CBHJCTe/IbCTBYIONIMM O MPHTOKe Mop- 
CKMX BO B IIpHJieqHUKOBbIe o3epa. Ilo-BuyMMOMy, B 3TO BpeMA, MO MHeHHIO 
M. A. Jlasposoi, mMurpuposana B Bantuxy Portlandia (Ioldia) arctica Gray. 
KauMaT 6blJI XOJIOJ,HbIM. 

3. Ilo mepe orctynaHua JIleqHuKa MpHTOK MOPCKHX BOX B MpHIe_HUKOBHIE 
Oaccelinbl ycHMsICA. OOpasoBaJIMCb MeJIKOBOJHBI€ ONPeCHeHHbIe yuacTKH MrHR- 
‘CKOFO MOP C HH3KOH TeMMepaTypOH BOYbI H CHJIbHO MeHAIOMIeHCA COeHOCTbIO. 
IIpeemcTBeHHOCTb MX OT NPHJIeAHHKOBBIX O3ep OOycOBHIa CBOeOOpasHbili xo- 
JOAHOBOLHBIN OOIMK AMaTOMOBOH Ciopbl B WaHHbIX FOPH3OHTAX. 

4. B kommuslekce rlyOOKOBOAHDIX TIMH BCTpeuaeTCA PAI, TeMIOBOAHBIX (9eM- 
‘CKUX) BHAOB, NOCTYMMBUINX Clofja C TeMJIbIMH TeYeHHAMM 43 CeBepHoro Mops u 
ArslaHTukKu (TOpu3OHT MakcuMyMa Tpaxcrpeccuy). B 2To Bpema pacnpocTpaHeHue 
MIMHCKOFO MOP ObWIO MaKCHMaJIbHbIM. I y6uHb!l ero RocTHrasiH He MeHee 50— 
75 mM. Uepes Baurulicko-benomopckuli Boxopa3yes MPMHCKOe Mope COeLMHAIOCh 
C OopeasIbHbIM (HAXOAKH (bayHbl HW AMaTOMOBbIX Ha BesomopcKo-BaviTuiickom Ka- 
Hale). Tenible TeYeHHA NO NYTH CBOerO CeOBAHHA 3HAYHTeMbHO NOBbIWAI 
TemnepaTypy BOA MrMHCKOrO MOPA, B H30/IMpOBaHHbIX %Ke yuacTKaX Ona Oba 
Hue. 
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5. Hayao perpeccuu MOpcKHX BOX COBMaaeT C KJIMMAaTHYeCKHUM ONTHMYMOM 
Me@2XKJIEXHHKOBbA (CM. MbLIbIeBy!O WMarpammy B (?2)). [locreneHHo mpexKpaitlaer- 
‘CA IIPHTOK TeMJIbIX BO, MTHHCKOe MOpe M@jeeT, H BHOBb YCTaHaBJIMBaeTCA XO- 
JIOMHOBORHHIH JaryHHbId pexKUM C MpeoOsaqaHveM BYOB, PasBUTbIX BO (pope 
JlaryHbl pauee. 

6. Takoli cOXxXHbI COCTaB JNaTOMOBOH Oph! MpHBe psa ucceqoBaTeveli 
K HeBepHOMY [peAcTaBJIeHvIO O BOSpacTe MrMHCKHX oTO*KeHuN. Mexyy Tem, 
XOJIOMHOBOJHBIM XapakTep MIHHCKHe YTVJIMHbI MMEIOT TOJIbKO B HMKHeM YacTu 
paspesa (MaPHHOrAlMabHad MW JilaryHHad crTamun). M3yyenue jMaTOMOBBbIXx 
MOPCKOK (ha3bl MTHHCKOO MOPS NOKa3bIBaeT TECHYIO CBA3b €FO C 9€EMCKOM TPaHc- 
rpeccHel (POHHKHOBeHHE TeNJIOBONHEIX BOB). 

7. Takum oOpa30M, AMaToMoBad (bilopa ycTaHaBAMBaeT JHEMpOBCKO-BaJJali- 
CKuH BO3pacT MrMHCKHX MOPCKUX TMH. Ota WaTHpoBKa Java paHee no dayne 
M. A. Jlapposot (°) u M. 9. Anumesckum (°). 


Tlocrymus10 
24 I 1959 


LMTHPOBAHHAS JIMTEPATYPA 


1H. B. Aunucumosa,' JuaTomospiii anamus, mon pex. A. H. Kpuwrtocosuya, ku. 1, 
1949. *7T.W. Topeuxku i, Bonpocu reorpadpun, c6opu. 12(1949). 3 M.A. Jlasppo- 
Ba, Tp. Cos. cexu. Accoll. 10 H3y4. yeTBepTHUH. NepHoga Esponn, sp. 4 (1939). * M.A. Jl as- 
posa, Tp. II Bcecotosu. reorp. che3ma, 2, 1948. ® WH. M. Tloxposexkasga, Tp. Cos. 
ceky. Acco. nO u3y4. 4eTBepTHUH. MepHogza Epponp, Bp. 2(1936).® B.C. TlopeuKaa, 
Yu. 3an. JIPY, No 191, cep. 6uon., B. 40 (1955). * H. B. Ilotyaosa, [eoa. pectuux, 4, 
Ne 1—6 (1921). ®M. 9. Cxkopoxog, Matep. no uetseptuuH. reon. CCCP, 1, 1932. 
SUViceeo. sleHeelre BiChKyHie nl paleo B. 16 (1931). 2 Ge Bimal der, ©. Re socs seole 
Finlande, Ne 10, 109 (1937). #4A. Cleve-Euler, Beih. Bot. Centralbl., Abt. B, 
60, 3 (1940). *O.M. 3Hameuckaa, JIAH, 129, Ne 2 (1959). 
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Jloxnanm AkaweMunH Hayk CccP 
1959. Tom 129, Ne 2 


MHHEPAJIOLHA 


B. B. BAKAKHH, B. Bb. KPABUEHKO 4 akagemnk H. B. BEJIOB 


KPMCTAJIJIMYUECKHE CTPYKTYPbI JAHBYPHTA 
CaB,Si,0, WH XEPJIBYTHTA CaBe.P,0, 


Crpyxtypa aH6yputa CaB,Si,Os, OopocusMkaTHOrOo aHaslora aHopTuTa 
CaAl.Si,Os, Opiia onpegesena B 1930 r. Jlan6apom u Maxauxu (*) Merogom mpo6 
Mu owu6ox. ABTopbl He cTaBHJIM Nepex coOoM 3afauy TOUHOTO ONpeeeHHA Ma- 
PaMeTPOB CTPYKTYPbI, HMes B PpachopsAX*KeHHM BCero JIMUIb 57 pedeKcos. B pe- 
3yJIbTaTe IPH MpaBHJIbHOM OOWEM MOTHBe MHOFrHe MexKyaTOMHble paccTOAHHA 
B CTPYKTYpe BbISbIBAIH Cepbe3HbIe BO3paxkeHuA. B HacToasulel paOore 21 mapa- 
MeTP CTPyKTYpbl JaHOypHTa YCTaHOBJIeH MIPAMbIMH MeTOJaMH, KOTOPble ONHCaHbI 
B (7, °) Hc ycmexoM MpHMeHAHCcb 3a MOceqHHe TORb! WIA paciiuppoBkH MHO- 
rorapaMeTpHyueCKHX CTPyKTyp CHJHKaTOB (°). 

O6beKTOM UcCIeOBaHHA NMOCyKUIH OCOJIOMKH KPyIHbIX KPHCTaJJIOB aH- 
Oyputa us Terioxe (cOopbi OHOrO U3 aBTOPOB) HM MeKHe KpucTaE U3 TIM Ka- 
3aHemb (Iselinapusa), nowyyeHHpie u3 Muuepamornueckoro my3ea AH CCCP. 
Maupie pasMeppl o6pasioB (0,3— 
0,7 MM) H UCHOb30BaHHe %xe- 
KoopAuHaTbl Oa3MCHBIX aTOMOB B CTpyKType cTKoro Mo-n31yueHua WpakTHyec- 
anOyputa (B COTHIX JONAX OT Ocel a, Db, C) KM JleJlasId HEHYXKHbIMM NOMmpaBKH 
Ha MOrioWleHHe HM 3KCTHHKILUMIO. 


We Caiieaney Ml 


Alau6ypur I . 
(no (4) Hanoypur II IlapamMerpbl 2/leMeHTapHOH suel- 
: a fe ‘ ; ; KH B TipeflesiaX TOUHOCTH COBMasH 
C IpHBeleHHpiMu B (1): a = 8,01 
AP 628/75 RP eS Tle 
Ca (4) | 37,5 | 6,2/75,0) 38,6] 7,3| 75,0 Z=4. Peqoposckas rpynna Di§= 
= 5 ae ee oe a Bo at = Pnam (iWeHTpOCHMMeTpHuHOCT 
01 (8) | 20,0 | 10;0|50,0| 1976 | 6'9 | 50.3 CTPYKTYPbI no_TBepxeHa cTaTH- 
Oy, (8) | 13,9 |37,5|47,2| 12,8 | 36,7 | 45,8 CTHKOH MHTeHCMBHOCTeH 10 ‘er: 
Or11 (8) | 44,7 | 34,2/58,3] 40,4 | 31,4 | 58,3 OcHoBHoli 9kcnepHMeHTasbHBIit 
Ory (4) | 0,0 | 18,7}25,0| 98,0] 46,2 | 25.0 MaTepwan manu pasBeprKu Tpex 
Oy (4) | 25,0 |43,7175,0| 18,2 | 42.7 | 75,0 2XBaTOpwaubHBIX cnoeBLIX «MHMIt 


BpalleHuA BOKpyr a, b uc (Ha 


K®OPe). Mutencusnocru  pestbe- 
(pa OMCHHBAIMCh C MOMOLIbIO MapoK nouepHenusa. Jlaa 173 orpaxenuit 


hkO oOpranbiMu MeToqama Busscona u_ Baiinmrefina Opin paccuuta- 
Hb} aAOCOMOTHbIe Faro WH OHOBPEMeCHHO UHcKsIOUeH TemiepaTypHbIM (bakTop 
(B = 0,35 A*). Tonyuennpie nanee a6comorTHble BeAMUMHEI eUHMUNEIX aMmIH- 
TyT Uneo OKA3aIMCb CMMIKOM MaJbI QJId ycnewmoro mpumMenenusa HepaBeHCTB 
Xapkepa—Kacnapa, mM mosTomy OblJl BBejleH HCKYCCTBeHHBITi TeMnepaTypHbIi 
(baxtop: (B = 1 A?). TIpu onpexenenun 3Hakompix cooTHommeHUlt 13 HepaBeHCTB 
BeCbMa a(pPeKTHBHBIM; OKa3aJica rpacbuyeckuli MeToy (°), C MOMOLIbIO KOTOpO- 
rO OMIM ycTaHoBsens! sHaku 69 amnuimTyy, cocraBuBlmMx — nocue IIpOBepKu 
MX CTATHCTHYCCKHMM PaBeHCTBaMu — onopHyio rpynny (2,3). Unero cratuctu- 
YeCKUM MeTOJOM OMpeeIMIMCh 3HakH elle 72 ammumtyy. To 141 Faro co 
3HakaMu (81% Bcex pedieKcoB 30HbI) 6pista mocTpoena mpoekuua Snekipon 
HOM IOTHOCTH o (XY), Ha KOTOPOM uYeTKO BbI-eTMINCh MHKU, COOTBeETCTBYI0- 
Me BCeM aTOMaM cCTpykTyppl JlaHOapa u MaxauKku, xora Koopsunatol 
oco6eHHo serkux O u B, ormuyanucb oT KoopyMHat (*). Tlo nosyyennpm HS 
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CuHTe3a KOOPAMHaTaM ObIIM PacCUHTaHbl 3HaKH OCTaJIbHBIX 32 aMMJMTYL. 
Ilocue yrouneHun KodppuuueHT pacxoyumocTn R AA sTOWM MpOeKUMM COCTAB- 
nan 14,7% 6e3 HyJeBbIxX pedbiekcoB nu 16,2% Cc HysJeBbIMM (B OOOMX cy4a- 
\ax fo sin d/h = 1,05). 

AnanornugHo G6pluia mOcTpoeHa mpoeKuuaA o(yz). Syecb C MOMOMIbIO Hepa- 
BeHCTB ompesemusca 51 pedsmexc Ok/ u3 oOmjero ux UncNa 97. Crarucruyec- 
KUM MeTOJOM, HCXOLA H3 9TOM ONOPHOM Frpynnbl, Obl NOMyYeHbI 3HaKH elle 


Puc. 1. IIpoexuua xy crpyKtypb! 2aHOyputa. CBetsble KpyxXKH — aToMbl O, JBOMHbIe — 

KaTHoub! Ca, 3a1HTbIe—Si u 3aluTpuxoBaHHEle — B. Ormeuensl TOUKaMH aTombl O, s1exKa- 

WMe B 3epKaJIbHBIX MIOCcKOCTHX (Ha sBbicoTax 0,25 mu 0,75 c). Kpecruku — WeHTpb 
HHBepCHH 


33 pedsekcoB. SHaku ocTabHbIx 13 Fog; paccunTaHbI MO KOOpAHMHaTaM mep- 
BOHM mpoekiHH o(yz), MocTpoeHHOH no 51 + 33 = 84 Fog; (86% oOmero unuc- 
la) cO 3HaKaMH, ONpeseMBUINMHCA TpaAMbIMM MeTofamu. Koaddbunnent FP 
JIA MepBOHavaNbHOH MpoeKWHU cocTaBsAN 22,4%: noce YTOUHeEHHA OH CHH- 
3usca 20 17,3% Ges HyJeBbIX pedbrekcop u 18,9% c HyseBbIMH (TakxKe JO 
Sine.) Ati 0D). 

TlomyueHHble HAMH KOOPAHHATHI BCeEX ATOMOB CTPyKTypbl JaHOypuTa mpHBe- 
JieHbI B Ta6s. 1; TaM xe JIA CpaBHeHHA JaHbl KoopAuHaTH! Jo JlanOapy u Ma- 
xaukH (B ycTaHoBKe Pnam). Ha pue. | BocnpousBeqeHa MpoeKIMA CTPyKTYPbI 
Ha MJIOCKOCTb XY. 

Crpyxtypa CaBeSieOg 61u3Ka K cTpyKType aHopTHta CaAleSizOg c yepe- 
JIOBaHHeM B KapKaCe YeTbIPeX- H BOCbMHYWICHHbIX KOJIeIl H3 KPeMHeEKUCIOpoL- 
HbIX H OOPOKHCAOPOAHBIX TeTpazqpos. BerpyKrype AaHOypura, ofHako, BecbMa 
XapaKTepHO BbICTYMaeT 3e€PKaJIbHaA IMJIOCKOCTb, MapasebHad XY; OHA CBASHI- 
paet Si-rerpasyppi H B-Terpad{pbI COOTBETCTBEHHO B AMopTorpynnpl Si2zO, u BeO,, 
KOTOPbl€ MOXKHO CUMTATb OCHOBHBIMH 3BeHbAMM TpeXMepHoro KapKaca. B 9THX 
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3€PKaJIbHbIX IWIOCKOCTAX JI@KAT WeHTpasbHbIe aTOMBI O ([V u V) quoprorpynn, 
a TakxKe aToMbl Ca. [Ipouve aToMbl BCe B OOMIMX NMOJIOKeCHHAX. 

Arompt Ca HaxoAATCA B XapaKTepHbIX Wisi STOTO KaTHOHA BO MHOFMX CTPyK- 
TYPHbIX C€MMBEPWIMHHHKAaX (TPHOHaIbHaA MpHsma MOC MOJIYOKTa3Zp), KO- 
TOPbIe BbITAHYTbI B KOJIOHKM BO-~ 
Kpyl BHHTOBbIX oceH 21, Mapadi~ 
JIGJIbHbIX OCH ZB CepequHax Mce- 
BAOKBalpaTHOrO OCHOBaHHA (XY) 
aueiku. B BepuiMHbl (lmceB4O)KBaq- 
pata H B WeHTp ero NpoeKTupyerca 


(puc. 1) rerparoHastbHoe (4) KOuIb~ 
wo v3 2 X 2yMoptTorpynn. 3a cuer 
3e€pKaJIbHOH MJIOCKOCTH J{HOpToO- 
Ppyllbl OKa3bIBalOTCA BUMCaHHbIMA 
B TPpHTOHaJIbHbIe NPH3MbI, HO WeH- 
TpabHbie arompl O (IV nu V) Becb- 
Ma 3HaUHTeJIbHO CMeLICHbI 3 WeHT- 
pa Mpu3Mbl, H TakHM oOOpa3om,. 
BaJleHTHbI §=yrom Si — Oyyv— Si 
coctapuaer 133°, a B—Ov—B 
papeu 129°. 

Paccronuus Si —O pasup 1,62—1,64A (nog Jlan6apy — Maxauxu 1,46; 
1,51; 1,60; 1,64A). Pedpa SiOu-rerpasgpa: 2,60—2,73A (2,47—2,63A). Pacctos- 
Hud B —O: 1,44; 1,46; 1,49 u 1,51A (1,11; 1,41; 1,73; 1,90A). Pe6pa BOs- 
TeTpasfpa B mpeqetax 2,28—2,51A (2,16—2,87A). Cemb paccrosnni Ca — O 
ot 2,37 no 2,47A (cm. Tra6n. 2), cnenyroume Ca — O pasupt 3,02A u spmme*. 


} 


LN 


\ 


Puc. 2. IIpoexkuua yz cTpyKrypbl aHOyputa B 
KOOPAHHalMOHHbIX NoMa Apax. WirpHxoBKkou BpIe- 
JeHbI TeTpasitppt SiOa 


TS” 


S 
SESE 
Ze 


Ta6amuna 2 
MexaTomuble paccrosHua B AaHOypuTe Mu OawaHc BawleHTHOCTeH 
SiO,-rerpaszp BO,-TeTpasyzp 


Si— I=1,64 J—II =2,69 Be Vi on I—II =2,28 
Si— I]=1,64 J —IIl[=2;65 B— I1=1,49 I—II]=2,45 
Si — III = 1,62 I—IV=2,73 B—II]=1,46 [— eel 
Si AV 4062 0) B— V=1,44 -lIl —lWI=2,438 
Il — JV = 2,68 II—V =2,35 
III —IV = 2,65 III — ae) 

Ca-nomHszp Bamgauc BpaseHTHOcTeh 

(2) €a— [2,44 (2) O; =2+4 1/28 

(Oy Ca Il 22 9 (2) Op, = 244728 

(2) Ca —III = 2,47 2) On = 2+ 1/28 

(1) Ca—V =2,37 (1) Oyy = 2,0 


Koutpoub: 6/28 = 3/14 


OHOBpeMeHHO c JaHOypHTOM HaMM UccsefoBaica xepmOyTuT CaBeeP2QOsg, 
T. e. OepHsModocaTHBIM avaslor ManOyputa (asopTuta). B (°) Obiwio noKa3aHo, 
¥UTO HECMOTPA Ha OIM3KHe C JaHOypHTOM *usuyueckue XapaKTePHCTHKH MU Mapa- 
MeTPbI PellleTKH, XépJOyTHT BCe 2%Ke ABHO MOHOKJIMHHBI (a = 8,29A; b = 7,80A, 
c = 7,81A; B ~90°; denqoposcKxaa rpynna C3, =_P21a) WM ero CTpyKTypa He Mo- 
*%KeT ObITh OTOXKIECTBICHA CO CTPyKTypolH aHOypuTa, XOTA TOT Ke PeHTTeHOB- 
CKMM aHasIM3 BCKPbIBaeT H MHOTO OOulero. PentreHorpaMMb! OJIH3KH, HO ABHO 
BBICTyNaeT OTCYTCTBHe AByX (H3 Tpex) MocKocTeH MakpOCHMMeTpHH. 

OKCIEPUMeHTAaIbHBLIM MaTepHas (Kcboporpammpl) cocrosst 43 184F ik, 171 Fags 
M157 For; (Mo-u3nyuenne). C noMollbio TeX Ke NPAMBIX METOAOB ONpekeMuCb 
KOOPAMHATHI OOJI€e TAXKEILIX ATOMOB, KOTOPbIX OKa3aIOCb JOcTaTONHO Jia pac- 
yeTa 3HaKOB HM NOCTPOeHHA MpOeKUM 3eKTPpOHHOH MMoTHOcTH. Ha mpoekuuu 
_ * OOpamaer Ha cea BHUMaHHe upesBblualinad OMM30CTb BCeX ceMH pacctosnuii Ca — O. 


O6bruHo B Ca-ceMUBepWIMHHUKaX OJHO-ABa TaKHX- pacCTOMHUS CHIbHO yMeHbIUeHbI (~2,25 A) 
HM OM\HO-7]Ba CHIbHO yBemMyeHbI (~2,65 A). 
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o(Y,Z) OTUTJIMBO BbIAeMINCb BCe aTOMEI, BXOAMULHe B PopMysy, He HCKIIOUAA 
Be (oTHocitelbHaad BbicoTa ero muKa 45, mp Bpicotax: Ca — 560, P — 350 
4 O — 125). Mocae yrounenus KoadpunveHT pacxogumocTu JA 2TOH mpoeK- 
uuu ctat R = 17,5%, mo BceM HeHyJleBbIM pedmeKcam Jo sin 9/A = 1,05. 
KoopauHaTb aTOMOB JaHbl B Tabu. 3. Ta6 3 

Bce aTOMBI B OOULHX TOIO2KCHHAX, HO KoopaHHatTEl 6 a3HCHbIX pres pane 
Mbl BOSepKaJIMCb OT NPHBEJCHHA KOOP- type xépu6yrtura (B coTEIX JOmAx OT oceli 


uHAaT X MO TeX Nop, MOKa OHH He OyAyT a, 6, c) 

yrounenpl. Ha puce. 2 u 3 “300paxKennl 

o6e CTpyKTypbI — JaHOypuita u xépa6y- | y | z | | y z 
THTa —B MNpoOeKWUHH yz, koTOpad HaH- 

Oouree NOJIHO OTPaxKaeT CXOJCTBO H B TO Ca 8,5} 75,3]| Oz, | 36,9] 43,8. 
Ke BPeMA pasMune ZByX, HECOMHEHHO, Be; . | 419,71} 43,6 || Op, 125,2| 5,6 
| OJIM3KUX Ho crpykType MHHepasos. Bey; | 42,9] 93,4]] Oy 30,9] 56,3. 
| B sro mpoeKuHH y JaHOyputa oco- Py 41,9} 55,9]/ Oy, | 34,2] 93,2 
OeHHO 4eTKO BBICTYNMaeT 3epKaJIbHaH Pr, | 19,8] 6,01] Oy, | 14,5] 24,7 
‘MWIOCKOCTb, B KOTOPOH pacnouararoTca O, 8,3] 54,411 Oy | 44,7} 75,0 
aToMbl Ca Hu KoTOpas cyBauBaeT SiOa u On 8,51 99,2 


BOs- teTpadpbl B MHAMBULyaJibHbe AH - 
OPTOFPYMMbI C MOMOLLbIO Je2KAalUX B ITOH MIOCKOCTH aTOMOB Ojy H Oy. 
B xépm6ytTute o6ulaa cxema pacnoJioweHHA ATOMOB Ta Ke, HO HET MOPTO- 


rpylt, HET 3epKa/IbHOM mocKocTH, KOTOpad OblWwia reoMeTpHyeckoh MpHyHHOl 
CyleCTBOBaHWA 9STHX Ypynn. B 
6 aftS ' xé€pOyTHTe BAOJIb OCH Z NO], KaxkK- 
pees > pimM POs-Terpaaqpom Haxosutca 
BeOs-Tetpasip HW HaoOopotT, mpu- 
YeM 3HAUMTeIbHaA pa3sHUlla B pac- 
ceuBalouleH cnocoOHoctuH Be u P 
MO3BOJIACT HaqexKHO CbUKCHpPOBAaTb. 
39TO pa3qeseHHe Ha peHTreHorpam- 
max. Kapkac 43 TeTpa3qpoB JByx 
COpTOB B XépuJlOyTHTe OMHAKOB 
Cc KapKacoOM B JjaHOypuTe, HO B 
MOcsIeHHeM Kaxk[bl TeTpaayp cile- 
TIeH (COujMMH O-BeplIHHaMH) c 
OJHUM ceOe MOXOOHDIM HC TpemMsA 
Puc. 3. IIpoexuma yz crpyktTypbl xépi6yTHTa B  ypyroro copTa, Tora KaK B XépuI- 
KOOPAMHAWMOHHbIX MOUMMSTpax. UitpuxosKon BbIe- 6yTHTe Kaxk bli POs-Terpasap 
JieHbI TeTpaazpEr POa 
cllemieH C YeTBIPbMA BeOa-Tetpa- 
3\paMH MW HaoOopoT. STO, OUe€BHAHO, ABIAeTCH CJIeACTBHeM OOJIbIUOrO pa3JH- 
yua 3apsqoBp y Be?+u P+ u unmocrpupyer (B oTHOmMeHHH P+) npaBuso (Iay- 
JMHTa), COrIacCHO KOTOPOMY B CTPykKType C HeCKOJIbKHMHM COpTaMH MOJIMapoB 
KaTHOHbI C OOJIbIIOM BaJIEHTHOCTbIO H MaJIbIM KOOPJ.MHallMOHHBIM YMCJIOMCTPeMATCA 
He HMeTb OOMLHUX TEOMETPHYECKHX 3JIEMCHTOB (B MaHHOM CJlyyae OOWIMX BepLIHH). 
OrmeTHM Tak2Ke, UTO PAaCCMOTPeHHble YePTHI OOJIbWIOrO CXOACTBa HM B TO X*Ke 
BPeMA pasIHUMA JaHOyputa u XépOyTHTa MOXHO CUHTATh pelslalOulMM apryMeH- 
TOM JIA OTHECCHHA JaHOypuTa B rpyniy KapKaCHbIX CHJIMKATOB BOMNPeKH BBI- 
CKa3bIBaHHAM HEKOTOPbIX MHHePaJOTOB (B TOM UHCJIe aBTOPa MePpBOM CTPYKTYPbI 
ax6yputa ©. MaxayuKu), KOTOpble XOTeIM Obl CUHTATb STOT MMHepaJl OCTPOBHBIM 
CHJIHKaTOM. 


aS 
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Jloxnaye AkayqemMun Hayk CcCccP 
1959. Tom 129, Ne 2 


MHHEPAJIOTHA 


B. A. KOPHETOBA 


BOJHbBIA ®OCbAT BEPHJIJIAA — MOPAESHT — B NETMATUTAX 
BOCTOUHOLFO 3ABAMKAJIbA 


(IITpedcmaeaeno akademuxom H. B. Beaosim 2 VI 1959) 


BnepBpie BOsHbI docchat Oepuimua — MopaesuT (Be2lOH(POs)] -4H20) 
‘Obl ONMcaH B KOHUe 1953 r. JIMH_Geprom, Ilekopa u Bap6o3a (7) B nermaTHTax 
‘Canykalia (mpopHHiun Munac ?Kepaec, Bpasniua) B BYfe OeuIbIX PaMaJIbHO- 
JIYUMCTHIX CPOCTKOB KPHCTaJJIOB, BbIMOJHAIOWMX MYCTOTKH B aibOuTe. B mer- 
MaTuTax Canykalia BCTpevaloTcad KBapIl, MAKPOKJIMH-MepTuT, OepHJI, MYCKO- 
BUT, OOJIbIUHe MaCCbl TPU*PUIMHA, a Take TeTeposuta, JOcTHTatolluNe Beca B He- 
.CKOJIbKO TOHH. Mopae3nT B 9THX MerMaTHTaXx accolMupyerT c PpoHe/HTOM, cpalie- 
HTOM, TIOPOJIHTOM, UHJIPCHHTOM HU APyrHMH MHOFOYHCJICHHbIMH MO3qHHMH (poc- 
(baTaMu, YacTO BCTpeyaAch JIMOO HenocpeACTBeEHHO B OepHJe, JMOO OKOJIO Hero. 

IIpu usyuyeHHH MHHepasiorHH OLHOTO M3 NerMaTHTOBbIX Hoek BocrouHoro 
Sa6alikaJlbaA HaMH Obl BCTPpeYeH HeEM3BeCTHbIM MMHePadl, MO BHeLMIHeMy BHLy Ha- 
MOMHHAIOWLHH WeOHT, KOTOPHIM NPH USyYeHHH OKa3aJICA MOpaesHToM. B nerMma- 
tuTrax CCCP stor peqkul MHHepaJ BCTpedeH BIepBBIe. 

[lermaTuToBoe TesI0, B KOTOPOM Obl HalieH MOpaesHT, 3asleraeT B TOLMe yrJu- 
‘CTHIX KBapPIeBO-CJIIOJMCTHIX ClaHWeB. CrpoeHve ero 6s1ioKoBoe. LleHTpasIbHple 
yacTH Tesla CJlaraloTcd aJIbOHTH3HPpOBaHHbIM KBapl-ClMOLYMeHOBbIM arperaToM, 
B KOTOPOM COjJjep%KaHHve cnodyMeHa JocTHraeT mpHMepHo 20—25%. Oco6eHHo 
B KpaeBbIX UaCTAX Me€PMATHT CHJIbHO aJIbOHTH3HPOBaH, a yYaCTKaMM MMeeT MecTO 
OOWJIbHOe OTMORKeHHe KBapla. AbOuT NpelcTaBJIeH KPYNHO3ePHHCTOH pa3sHo- 
CTbIO, JIMIUb MeCTaMH NepeXOAA B Me@JIKOMMIAaCTHHUAaTHIM KJIeBeaHAUT WIM B MeJ- 
KOKPHcTaJIM4ecKHH ambOuT. M3 paHHux MHHepaJioB, NOMMMO aJIbONTH3UpOBaH- 
HOrO MMKPOKJIMHa HM CO,yMeHa, MpHcyTCTByIOT KBapll, OepH, MYyCKOBHT, 
MapraHIleBbIH alaTHT HHTCHCHBHO-3eJIeHOH OKPaCKH, CleccapTHH, a C aJIbOu- 
‘TOM ACCOWMUPYIOT KaCCUTePUT, MMHepadbl PPyNMbl TAHTAauTa KOYMONTAa, 3eJe- 
Hple CJ0bl. B MHOrOUHCJICHHBIX M@JIKUX IMYCTOTKaX B aJibOuTe BCTpeyalorTcs 
XOPOIMO OrpaHeHHble KPHCTaJJIbl KBapla, aIbOvTa, alyAApOBUAHOrO MO3Hero 
MUKPOKJIHHa, WacCTHHYaTOrO allaTHTa, a B HEKOTOPbIX — FHAPOKcHu-repAepurT 
W Cpe\Hve WIeHbI H3OMOpdHOrO psa unIApenuta — socdopura (1). B yuacrKax 
pa3BUTHA OOJIbIUMX OOKOB KBaplla H MO3{HETO KBapla BCTPeyalorcsA KPYMHBIe 
KPHCTaJJIbl 20copuTa UW OOWJIbHbIe CKONJICHHA OKHCIOB %Kese3a M MapraHia. 
MopaesnT Obl BCTpeueH B NYCTOTKAaX B CpeAHeEKPHCTaJJIMYeCKOM aJIbOHTe B BUTE 
paMaJIbHO- JIYYHCTLIX CPOCTKOB H po3seTOK KpHcTav0B (prc. | u 2). CrenKu nyc- 
TOTOK YacTO ObWIM NOKPHITHI PbUKeBATIMH OKUCJAaMH Fe. I per payuabHo-sy4uc- 
TbIX CPOCTKOB — OewbIii, CO CJlerKa PO3OBaTO-2KeJITOBATLIM OTTEHKOM. Ilo mepe 
yWaJleHHAH OT CTEHKH MYCTOTKH BOJIOKOHMa CTaHOBATCA GeJIbIMH, BLITATHBAIOTCA 
B H30JIMpOBaHHble HFOMbYAaThle NOJYNpOspayHble KPHCTaJJIbl pasMepom Jo 1 MM 
pH TowMHe B O,] MM, MMetolve efBa pasM4uuMbIe paw romoBKu. Pa3smep 
PpadMasbHO-JYYMCTEIX CKOMJICHHH BOJIOKHUCTHIX KPHCTaJWJIOB JOCTUHraer puMepHO 
1 cM B Quametpe. B u3sioMe po3eTKH MMeIOT OUeHb MPHATHBI WemKOBUCTHII 
Oseck. Muvepad HeoObIKHOBeHHO UCT HM MOUTH COBeEpLICHHO CBOOOJeH OT BKJIIO- 
4eHHH [pyruX MHHepavoOB, CCM He CUNTATH OTICbHbIX M30 MPOBAHHBIX KPHcTas- 
AMKOB MpoO3payHOro JBYXKOHeYHOFO KBaplla, KOTOPble BbIMaalor 43 arperata IpH 
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(efKOM MpHKOCHOBeHHH K HM. YJe/IbHbIi Bec, onpedeeHHbi B. C. Amenuuoit, 
KasaJiCA PaBHbIM 1,80. B HMMepcHOHHOM mpelapate Mo MHKpocKoNoM Mopae- 
(UT MpospaueH; HaOMOJaeTcA CialiHocTh, NapavJelbHad AIMHHO CTOPOHe BOJIO- 
fOHEI, a TAK*KE elle OHO HallpaBseHHe CMaMHOCTH, NepneHAHKYy/IApHOe MepBoMy. 

CTOMONKe-My4Ke KPHCTAaJIOB MuHepas BOOOULe He moracaeT, Tak Kak racHeT 
O O4HO, TO Apyroe BOJOKOHIe 
ie OJHOBPeMeHHO, YTO B IeJIOM 
ee MHHepaJl JIMIIb Cla» 
O MePKHYTb, HO He yYracaTb 
nomHocTbIO. BowOKOHUa B ny4y- 
XAX HMEIOT TO OTPHILaTeJIbHOe, 
O MOJIOKUTeIbHOe YAIHHeHHe. 
O BbISbIBAeTCA TAKOM ONTUYeEC- 
XOH OPHeCHTHPOBKOH MHHepaia, 
IpH KoTopoit Nm HampaBseHo 
10 YJVJIMHEHHIO BOJOKOHHa. B 
YeCHb TOHKHX U30JIMPOBaHHbix 
MOHOKPHCTaJwiax yaslocb ycTa- 
HOBHTh Nm: C = ~12°, Nex 
<1,491+0,0015, Nn>1,482+ 
+0,0015, Np < 1,4635-+-0,001 
(OUeHb + HEMHOrHM MeHDIIIe). 
BcueqcTBHe TOTO, YTO MMHepal 
DaCKaJIbIBaeTCA JIHOO MapaJ- 
AeJIbHO IJIOCKOCTH Ne Nm, | (Puc. 1. BrmonHenve Mopaesutom (M) mycroTKH B 
160 Nm—N >, NlomHoe ABysy- MermaTutTe. BuHbI OTAebHbIC KPHCTabl. 7X 
yelIpesoMuIeHHe ero (0,028) Ha- 
OOaTb He yaeTCcA,H OH HMeeT Poe ee! 
B 3THX Cpesax, ecTecTBeHHO, 3aHuxKenHoe (Ho 0,008, 1H60 0,020) ABysztyye- 
npesioMieHne. CnekTpasbHublit akaJiH3, BEINOMHeHHDIA C. M1. Hesommuoi B cnekt- 
pajibHoH ma6opatopuu Munepasoruyeckoro My3ex AH CCCP, oOHapy Kus cJle- 
nyroulve cofepxKanHus: Be>1% (04. cubH.), P muoro (04. cuIbH.), Si 0,05— 
0.5% (cpean.), Fe 0,1% (cpeau.), Mg 0,005% (cna6.), Al 0,0005—0,005% (ou. 
ea6.), Ca 0,0005—0,005 (o4. cua6.), Cu — caegnt. 

CpapHeHve JaHubix XHMMYUeCKOrO aHaH3a MopaesHtTa Bpasnaun (*) 4 MHK- 

PpOXHMHYecKOrO aHaJIH3a Mopae3sHTa H3 MerMaTHTOB BocrouHoro SaOalikaJIba 
OOHapyKUBAeT 3HAYHTeIbHY!O OH30CTb CocTaBoB (cM. Tau. 1). 


TaOnuna Al 


1 MopaesuT, Bpasunua Mopaesut, B. 3a6aiiKxanne * 
: aTOMH. AaTOMOB B coxepxanue aTOMH. Sock the é 
ae ee KOH. 4 auelike ue e ‘ KOJIHU. Cane ae Pp 
Hue, % KaTHoHa | npu Z= 12 % KaTHOHA (k = 2,014) 
| 
P.O; 34,76 0, 4906 P 14,9 35,23 0, 4964 P 4 
BeO 25,28 41,0124 Be 24,5 | 25893 10,9562 Be 1,927 
Fe,Os Oy | " 
H,0 39,80 4,4240 Fl AO Te 39,19 4, 3540 H 8,770 
H.30. 0,30 
| 98, 35** 


Cymma | 100,25 


* AnanuTuxu T. WU. Upanopa u H. A. Ky3Henopa (Bcecoo3Hpli WHCTHTYT MMHepaiib- 


HOFO CbIpbs). i 
** B MUMKPOXMMHYCCKOM /aHasIH3€ HeCKOJIbKO 3aHWxKeHO KosMYecTBO BeO wu HO u Tem 


CaMbIM HECKOJIbKO Masia O6ikan cyMMa (98,35 % ). 
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O6patlaer Ha ceOH BHHMaHHe YUCTOTa HccJieqyemMoro MaTepHalla. JIMuIb He~ 
CKOJIbKO MOBbILeHO cojlepxKaHHe Fe, uro MO%KHO OObACHHTb OOWIHEM OKHCJIOB 


Puc. 2. PaqvanbHo-syyuCcToe CKONeHHe KPHCTAaJOB 
mMopaesuta (M). 7x 


*Kele3a, MOKPbIBAIOULHX CTCHKU MOJIOCTH, HU, BOSMO2KHO, MPOHHKaIOuuX MO BOJIOC- 
HbIM TpellHHKaM B MHHepaJl, OKPalIHBaxA ero B 2KEJITOBATO- PO3OBaTbIi IBeT. 


Ta6Omuna 2 


a Y 
Mopae3xT, Mopae3urT. Mopaesur, Mopaes3urT, Mopaes3ur, Mopaesur, 
Bpasusua. B. 3a6alikasbe. Bpa3susaua. B. 3a6atikanbe. Bpa3suaua, B. 3a6alikanbe. 
Fe-n3ay4., Fe-u3ay4., Fe-u3syu4., Fe-1u3ay4., Fe-u3ayu., Fe-u3ayu., 
Mn-@usaptp 2R=5i,3; 2=056 Mn-@usprp 2R=57,3; d=0,6 Mn-ousaptp 2R=57,3; d=0,6 
I dy, A I dy, A 1 dy, A I dep ih ag, A I dy, A 
40 7,00 10 6,8 3 DONT 4 4,409 6 4,409 
4 6,45 5 6,244 2 2,144 8 Pie 4 1,396 

0,28 if yds) 4 2,116 4 4,378 9 W314 
4 4,59 4 2,050 AU 2 WPA 59 
6 4,24 8 4,49 g 2,04 V2 NAG S44 
3 3,90 3 1,998 8 ey aye aL aes 5 4. 330: 
WP 3,70 2 1,964 Zee lero 
4 By aye 8 SyOo) 2 £937 FL NASSP Row Nettie oli shy, eh OVI 4 4,304 
4 3,49 4 4,870 LAE ZS 9 4 4,289 
4/2 | 3,35 T 48500 h 4/2" te aaah ven eens 
) Pats) 10 3,24 SUP | ALBA) IP |e NS 
3 | 3,498 4/2 | 4,843) 7 | 4,807 | 4/2:| 4,254 
SP 3-075 3 14,757) -S> 1 4,754 /— 2 Wg nee a 
6) 2/3, 028"| AO M2 POON Lp 2 an 788 4/2 | 1,229 
1/2 | 2,910 4214, 720 41,220.10 1 age 
6 2,849 7 2,84 AV \ 1,677 4 OTs 6 4,202 
2 ZOO: 3 2d al 4,654 4/2) | 4490 
1/2 2,685 DD 4,629 8 4,633 ‘| 4,183 10 4,183 
4 2,682 2D 4,590 6 1,160 
3 | 2,56 | 1/2 | 1,586 T | 4,445 
4 2,479 Ly ell eoal i 4,419 
4. | 2,458| 3. | 2.450) #9 1 560 7 | 4,097 
1 | 2,405 4/2 | 4,542 | 7 | 4,564 7 | 4,093 
Dae 358 4 | 4,492 6 | 4,063 
4 DA BYAS) 8 Peal WP) || AN aire 7 4,057 
1/2 | 2,294 2 14,440] 7 | 4,490 7 | 4,038 
3 4,025 
7 | 4,044 
7 4,442 3 4,003 


426 


B xXMMMYeCKOM aHasuse, NpoBodumom JluHAGepr u Ap. (7), cosepxanne Fe2Os 
B Mopaesute Jocturaert 0,11 %. CpapHenve nopowKorpamMbl Mopaesnta u3 Bpa- 
3HJIMH WM MOPOWKOrpaMMbI, BHInOIHeHHOH M. T. AnuenKo, cOHapyxuHBaeT NOVI- 
Hy!0 HJ€HTHYHOCTh CpaBHHBaeMbIX MHMHepaoB (Tad. 1), MpHuem H3sMepeHUs, 
mpouspezenupie M. T. SwuenKo, BO MHOFHX culyyanx OM%KEe K TeOpeTHYecKH 
BbIUHCJICHHBIM, HexKe/H H3MepeHua JluHaGepra. 

Kak 4 B llermaTHTax Canykalis, B ONHCbIBaeMOM HaMH CJly¥ae MOpaesHT pas- 
BUBaeTCA 3a CUeT Cepia; B PaspyWeHHBIX Oepuax B H30OMIMH HaOsIOLatoT- 
CA POSeCTKH BOJIOKHHCTHIX KPHCTaJIOB Mopae3ntTa. Ha MecTopoxeHHH  JIK060- 
MIbITHBI MpOWeccbl PacTBOPeHHA Sepa, MPUBOAAUHe K COPas0BaHHlo CHayauJia 
KaJIblHeBoro cocdbata OepHIHA — TrHApoKcuJ-repeputa, a 3aTem Oovlee HU3KO- 
TemliepaTypHoro, yxKe GecKaJbuuveBoro cbocdata — mopaesuta. I]pu o6unun na 
MECTOPOMACHHH MOSAHMX docdaTosw *Kee3sa, MapraHlla UW aJJIOMHHUA COpaliiaer 
Ha ceOA BHHMaHHe MpocToTa WM YNCTOTa COCTaBa MOpae3Hta. CofepxaHne BeO 
B MHHepavie (25%), nour B 2 pa3a npeBbillalollce comepKauHnHe B Gepuuise (13%), 
CBHJIETEIbCTBYeT O CBOCCOPa3HbIX YCJIOBHAX, MPH KOTOPbIX MpoucxouO Ha- 
KOMJIeHHe OepHIMA B HEKOTOPbIX MHHEepaaxX Ha NMO3QHHX 9|Tanax TrHypo- 
TePMaJIbHOH J€ATeJIbHOCTH MermMaTuTa. 

B mpegzenax CCCP culeqyeT oxknaTb BepOATHOe HaxXo*KMeHHe MOpaesuTa 
B aHaJIOrHUHbIX MO BeleCTBeEHHOMY CocTaBy MerMaTHTax Ka3axctTaHa, JIA KOTO- 
ppix A. HM. Tuus6ypr ormeuaet repyepnr. 


MuuHepasornueckHli My3el Tloctynu.to 
AxkaylemHu Hayk CCCP 2 VIT 1959 


UMTHPOBAHHASA JINTEPATYPA 


1B. A. Kopuerosa, Tp. Muu. mysen, 1957. 2 M.L. Lindberg, W.T. Pe 
cora, A. L. de M. Barbosa, Am. Min., 38, Ne 11—12, 1126 (1953). 
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Jloxnann Arkagemun nwayr CCCP 
1959. Tom 129, N 2 


MAMEOHTOJOPHA 


JI. A. KYMPHAHOBA 
NbIJIbBLLA WH CNOPbI 3ANAXHOA®PHKAHCKHUX MAHIPOB 
([] pedcmaeaeno akademuxom A. JI. Kypcanoeoim 15 VII 1959) 


OyHo “3 3afay ManeoOoTaHHKOB, HM B YaCTHOCTH MaJIMHOJIOrOB, padorTato- 
W{MX B OOJaCTH MasleoOOTaHHKH, ABJIACTCA BbIACHeHHe BOIpoca O TOM, KakKHe 
pacTeHHA MpOuspacTaJIH B MPOLWWIble SMOXH, KaK OHM COYeTAaIMCb, KakHe pacrTu- 
TeJIbHbIc FPYNMHPOBKH OOPa30BbIBaJIM; Ha OCHOBAHHH PeKOHCTPYKUMA Mocsel- 
HUX CKJIabIBalOTCA MpeAcTaBJIeHHA O JaHAWadTax Mmpowwioro. 

OHO M3 XapaKTePHeHINHX PaCTHTeJIbHbIX IpyMMHpoBOK 3eMHOrO Ulapa, 
KOTOPpad MOXKeT ObITh NOKa3aTeJIEM OMpeeJIeHHbIX KJIMMaTHYUeCCKHX H 9KOJIO- 
rMueCKHX YCJIOBHU, ABJIAIOTCA MaHTpoBble 3apociH. Maurpbl WHpoKo pacmpo- 
CTpaHeHbl B IKBATOPHaJIbHbIX TPOMMYeECKHX CTPaHaxX, B 30HE MPHJIMBOB H OTVJIH- 
BOB, IIPHypO4eHbI K YCTbAM Pe€K, BMaaloulHX B OKeaHbl, HW K 3aJIMBaM OKeaHH- 
yecKHx no6epexuh A3uu, Adpuku uv AmepuKku. OnopucTu4eckHu cocTaB 
3apocuieHt HeOoraT. A3HaTcKHe HM BOCTOUHOaPpPHKaHCKHe 3apocJM COsep2xKaT 
16—20 BuyoB, a 3anaqHoappuKaHCKHe HM 1OXKHOAMePHKAHCKHe eule OeqHee U 
mpefcTaBJieHbI 3—4 OCHOBHbIMH BHaMu. 

HaxoxweHve B reOJIOTHYeCKHX OTJIOKeCHHAX MbVIbIEBbIX 3e€PeH NMpelcTaBH- 
TeJleH MaHIp MOrJIO Obl CMOCOOCTBOBAaTb BbIACHeHHIO KJIMMaTa TIpolwioro, OH- 
30CTH OKeaHa, IKBATOPHAaJIbHOCTH NOJIOKeHHA TeEPPpHTOPUN, a Tak>%Ke BPeMeHH 
BOSHHKHOBCHHA MaHIpOBOH PpacTHTeJIbHOH TpyMMHpOBKH HM pacmpocTpaHeHua 
ee B TIpOWWJIOM. 

IIbiiba WM CHOpbl OMHCbIBAeMbIX 3eCb 3aNalqHoappukaHCKHX MpescraBu- 
TeJleH MAHIpOBbIX 3apocJieH OblWwIM COOpaHbi MHOW B 1954 r. BO BpeMA 9KCKYPCHU 
mo [Bunee nocuie VII] MexyyHapoguoro OoraHMyeckoro KoHrpecca. Mcxsoue- 
Hue MpescTaBsaerT Mbwibia Elaeis guineensis L., p3ataa B repOapuu Boranuye- 
ckoro uncTutyta AH CCCP c o6pa3ios, npouspactaBuinx B Puo-ze-)KaHelipo. 

Ilapma Elaeis He aBIseTCA NpeAcTaBUTeJIeM 3apocJeli, HO e€€ MOKHO BUeTH 
MOUTH BCera B JlecaX B HeMOcpeACTBEHHOH OJIM30CTH OT 3apOCNeH, MbIWIbIIbI OHA 
MpodyWupyeT O4eHb MHOro, NOSTOMY HaXOXKTeHve MbWIbIbI MabMpI Elaeis 
B MAaHIpOBOM KOMIIJI€KCe BIOJIHe BO3MOKHO. 

CueqyeT OTMeETHTb 3feCb Takx%Ke TO, 4YTO MbWIbila B MbWbHHKaX Avicennia 
nitida Jacq. u Laguncularia racemosa Gaertn., 10-BHAuMomy, BbIpadaTHIBaeTCA 
B OUCHb He3HaUHTeJIbHBIX KOJIM¥eCTBaX. OToT *akT MpeAcTaBJAeT HEKOTOPHIi 
OMOMOrM4eCKHH HHTepec, OCOOeHHO B CBA3H CO CieWMpuKOH pacTreHHit MaHrpos, 
HallpHMep, HaJIH4He BUBHNAapHu y Pu30mopbI UM aBHUeHHH. 


Cem. PTERIDACEAE 


Acrostichum aureum L. 
Puce, Ghee? 


» Cnopbl TpexsyyeBble, CMIOCHYTHIc, B OY€PTAHHM OKPYIvO-TpeyrouIbHble, 
49,5—60  B AMameTpe; TpexwlyyeBOl pyOell OTUETIMBO BEIPAaKeH, C JMHHbIMU 
JtydaMH, He JOCTHTaloulHMH 9SKBaTOpa;, MepHcnopul yacTo nocae OO6padorKH co- 
XPaHAIOULHHCA, C HepaBHOOyrop4aToH CKYJIbIITY POH, Ha MMCTabHOM CTOpoHe Gy- 
ropkH Oomee KpyMHble, YeEM Ha MPOKCHMAJIbHOM; TOMULMHAa OOO0UeK 4 wu. 
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Puc. 1. 7, 2—Avicennia nitica Jacq.; 3 — Laguncularia racemosa Gaertn.; 
4—6 — Rhizophora racemosa G. F. W.; 7,8 — Elaeis guineensis Jacq.; 9— Acrosti- 
chum aureum L.; 10, 11 — Banisteria leona Cav. Yeen. 1000X, HMM. 


JUAH, rt. 129, Ne 2, KynpHanowa 


i 


" 


Cem. PALMAE 
Elaeis guineesis Jacq. 
Pres 7 a6 


IIbiibleBbie 3epHa TpexuleeBble, 32,4 1 B AMaMeTPe, MIOCKO-BbINYKABIe, 
TPeyPOJIbHble, KOHILbI TpeXIesIeBOrO OTBEPCTHA HHOTa NPHTyMVJIeHHble, Co CcJler- 
Ka He€POBHbIMH KpaAMH;, 9K3MHa TOHKaA, OKOJIO | p, OTYUeTIMBO AByCcIONHaA, 
CO CJOAMH PaBHOH TOVJILMHbI, NOBEPXHOCTb 9K3HHbI 3ePHUCTaA; KpOMe TPex- 
UleJIeBLIX SepeH, B NpenapaTe u3spelKa BCTPeyaIOTCA OPHOLeNeBbIe 3epHa pas- 
MepoM 30,6X18,7 w. 


Cem. COMBRETACEAE? 


Laguncularia; racemosa Gaertn. 
Puce. 1, 3 


IIbiibyespie 3epHa TpexOopo3qHO-nopoBHle, NOYTH ccbepuueckHe B OUepTa- 
HHH, C NOOCa OKPyI10-TpeyroubHble, 22—24 , B WHamMeTpe; Oopo3sbI KOpOTKHe, 
IleIeEBHHbIe, C TOHKHMH KpaxMH; NOpbl Kpynuple, 5,1 p WHPHHbI, MpeBbIliato- 
IHe WMpHHy Oopo3syq; 2k3HHa TOHKasA, 0,8 pW, y KpaeB NOP HECKObKO YTOMI- 
UleHHad, YTOJIeHHA octuraiwrT 1,7 p, CocTaBJIeHbI paCWIMpeHHeM M3K3HHHOTO 
COA, KOTOPbIM 3aTeM OBICTPO BBIKJIMHHBae€TCA; NOBEPXHOCTb 9K3HHbI rialkKas, 
CJIOH H9SK3HHbI MOUTH He3aMeTeH. 


Cem. RHIZOPHORACEAE 
_Rhizophora racemosa G. F. W. | 
Puc. 1, 4—6 


IIbwipyeBpie 3epHa TpeX6OPpO3MHO-MOpoOBble, CHIOCHYTO ccbepuyueckue, cpe- 
pHuecKHe HIM HECKOJbKO MpoOoulroBaTHle, B OYePTAHHH C NoMICa TPeyroubHO- 
OKpyruible, cla6o TpexonactHble, 18—22p B 9KBaTOPHaJIbHOM MaMeTpe, NOJAp- 
Has Ocb 19—23 vw; 6o posgzb y3Kue, 0,8, WeseBHAHbIe, TOHKO OTTAHYTO-3a0CTpeH- 
Hble, HECKOJIbKO He JOXOAAMMe JO MOJIOCOB; NOPbI 9KBATOPHAaJIbHO BbITAHYTHIE, 
C MOUTH CIMBAIOULMM HCA KOHUaMH, COpasyloT Kak Obl 9KBATOPHAaJIbHY!O Ooposyy; 
Ha alOKOJIbIHAX Ha Me€YAaIOTCA Y3KHE MOJIOCbI YTOHbINCHHOH IK3HHbI, OOpasyo- 
We TpeyrOJIbHUKH; JK3MHA Taka, C 3epHHCTOH TeKcTYypoH, Tovctas, 1,7 p, 
y KpaeB Op 3HauHTeJIbHO yTOMMLaeTcA, MocTuran 2 p. 


Cem. MALPIGNIACEAE 
Banisteria Leona Cav. 
Pyca, | tO. deb 


Tlbwibuepbie 3epHa c 5—6 nopamMu, WapoBHHble, B OYePpTAaHHU OKPyTuible, 
36  B WMaMmeTpe, MOPbI OKpyrvible, ClerKa NPHNOAHMMaICUMecA Hal oOmlen 
NOBEPXHOCTbIO 3epeH, COOROK ca6o BbIpaxKeH, Nopb! c oOo{KoM, 8,5 ph B Aua- 
MeTpe, mMopoBoe oTBepcTHe 3,4 B AHaMmeTpe, CO ClerKa HEPOBHbIM KpaeM, B WeH- 
Tpe MOpbI BHAeH TOHKHHM HM CBETJIbIN Kpal BbICTyMaIOIleH H9K3HHbI; 9K3MHA TOUI- 
ctad, 4,2 uw; ca9K3HHa TulaqKaa, TOHKaA, OKOO 0,8 PM TOJILMHOM, CBeTIaH; MOK- 
3uHa Oypag, TOIcTan, 2,5; H9K3HHa TOHKAaH, NO TOJIMLMHe paBHad COK3HHE. 


Cem. AVICENNIACEAE 
Avicennia nitida Jacq. 
Puc lear, 2) 
[lpiibueBpre 3epHa TpexO6opo3qHO-noposnie, nouTH! ccbepuyeckue, B OYepTa- 
HMM C Houoca cia6o TpexionacTHbIe, 27,0 f B 9KBATOPHaJbHOM JMaMeTpe; MO- 
JIApHas Ocb 28,8 w; Soposgb riy6oKHe, He Joxo_sulue Jo nosmtocos, 5,1 p wH- 


PHHbI B SKBATOPHa/I bHOM YacTH; MeMOpaHa Ooposy sepHUcTaH; 9K3HHAa 2 Pt TON- 
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ULMHbI; C9K3HHa TOJILE MIK3HHbI; CTOJIOHKH paccTaBJIeHHble, C KPyNHbIMH Oysla- 
BOBHAHbIMM TOJIOBKaMH, OOpa3yIOWHMH TerHJJIyM; MOBePpXHOCTb 39K3HHbI KPYII- 
HoceTuaTad, CTCHKH CeTKH TOJICTHIe, AYeHKH y3KHe, YIJIOBaTHIe, 0,8—1,7 uw 
B HaHOOJIbIeM JMaMmeTpe. 


BotaHvuecKHH WHCTHTYT TlocrymH.10 
Akaylemuu HayK CCCP 14 VII 1959 


UMTMPOBAHHASA JIMATEPATYPA 
11].A. Bapauos, Ipupoma, Ne7 (1956). ?1.A. Tenxeab,Pan U-cy ib, 


Acta bot. sinica, 7, Ne 2 (1958). %J. Hutchinson, Flora of West tropical Africa, 1, 
part 1, London, 1927; H. Moldenke, Flora of Texas, 3, part 1. Dallas, 1942. 
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Woknxane Akayemun nwayrx CCCP 
1959. Tom 129, Ne 2 


IKOJOLH A 


T. H. JEPrAYEBA 


K BOMPOCY AJATITAUW HH MOCKHTOB K PA3SHbIM CTETIEHAM 
BJIADQKHOCTH BOSYXA 


(ITpedcmaeneno axademukom K. H. Cxpabuneim 6 VII 1959) 


li3BecTHO, YTO BJaKHOCTh BOSAYXa ABJIACTCA OMHHM H3 CakTOPoOB, peryuu- 
PyIOUlHX pacnpoctpaHeHHe HaceKomplx. Ilostomy BnouHe MOHATeH HHTepec 
K MOp@oJIorHyecKHM OCOOeHHOCTAM BHOB, MPHCMOCOOJICHHbIX K BbICOKOL 
BJlaxKHOCTH, B OTJMUHeE OT BHOB, OOMTAIOUIHX B MeCTHOCTAX C HeocTaTKOM 
Baru, 

H3pecTHo, TO HCNapeHue BUarH OCYLeECTBIAeTCA B OCHOBHOM C MOBepXHO- 
CTH TpaxeHHoH cucreMpl. B coorperctBuH c 9THM O. H. BuuorpagcKasn (7, 3) 
O6HapyKUa, YTO pasMepbl TOPaKaJbHbIX HM AOMOMHHAJIbHbIX CTHIM Pa3JIMUHbI 
y pa3Hprx sBuyoB Anopheles u Culicini, mpucnoco6jeHHbIX kK pa3JIHUHbIM 
9KOJIOrMYeCKHM YyCJIOBHAM. Uem Ooulee CyXOycTOHYHB BHA KOMapa, TEM MeHb- 
jue pa3Mepbl eFo JbIXaJiell, ITO MOSBOJIAeT COKPATHTb UCHapenne Bularu. JlaxKe 
y ofHoro HM TOrO Ke BHfla cyulecTByeT Ce30HHaH pasHHlla B BeTMUMHe 
cTurM (°). 

BaarolapaA BbICOKOH cTeneHH KOppeJAWMH Mexy WIMHOH Tpyqu uv AWMHOL 
lepeqHero rpyHOro AbxXablla, OTHOWeHHe JVIMHbI MepelHero TrpyHoro AbI- 
XaJlblla K JJIHHe TpyAH, BbIPaywKeHHoe B MPOWeHTaX (AbIXaJIbIeBLIM MHeKc), 
ABIIAeTCA OOsee XapakTePHbIM NOKasaTeJIeM, HeKeJH aOcOJMIOTHbIe pasMepbl 
Tpixamer (7). 

A. B. Jlommatopa (°) u3y4aa AbIXaJIblleBbId HHACKC HEKOTOPbIX BHJOB MO- 
CKUTOB CTpaH c pa3uIMuMAMM KIMMaTa (Kppim, [py3ua, TafxuKuctan, Puo- 
je-yKaHeiipo, HH30Bba p. AMa30HKH) HM Mpocleqwla Ty %Ke 3aKOHOMEPHOCTH, 
Kotopyro O. H, BuxorpagcKan oOHapyxHla y KoMaposB. HanOoulee cyxoycrou- 
YMBbIe W3 HCCIeOBaHHEIX MocKHTOB, Phlaebothomus papatasii u3 Taa»«uKu- 
cTaHa, HM@JIM IbIXasblleBbld MHeKc n0uTH B 1,25 pa3a MeHbLIMH, 4eM HeEOTpOMH- 
yeckHe BHbI 43 Benem (Hu30Bbx AMa30HKH), Te FOMOBOe KOJIMYECTBO OCAKOB 
nourm B 19 pas Gombe, vem B TagkuKucTaHe. OueBHJHO, [bIXaJIblleBblii 
WHIeKC ABJIAeTCH MOKa3aTesIeM CYXOJIOOHBOCTH HJM  BJlaroJOOMBOCTH 
MOCKUTOB. 

G uccneqoBaa MockutTos u3 ArgamcKoro paltoHa A3ep6al~xKaHcKon CCP 
(roqoBoe KOuHYeCTBO OcayKoB 350—400 mM). Kasasocb Obl, YTO B Mmpememax 
OMHOrO palioHa, B yCJIOBMAX OMHOFO KHMaTa He JOJKHO ObITb CYIULeCTBEHHBIX 
pas B [bIXaIblleBOM MHAeKce. OfHakO B TeX CJlyuaixX, Kora 9KOJOrH- 
yeCKH HeCXOJHbI€ BHAbI BCTpeyaloTCA B OfHOM MeCTHOCTH, OHH BelyT ceOA 
N0-pa3HOMy, BbIOHpad yOexKulla C pa3JIMUHbIM MMKPOKJIMMaTOM (J[ouIMaTosa, 
1952 r.). B Argamcxom patione B 1956 u 1958 rr. coOpaHp MocKuTpI 9 BUJOB, 
BeCbMa Pa3JIHUHBIX NO cBoeH g9KONOrHH: Ph. kandelakii, Ph. chinensis, Ph. 
tobbi, Ph. perfilievi var. transcaucasicus, Ph. sergenti, Ph. mongolensis, 
Ph. papatasii, __S. arpaklensis u S. graecovi. Jlamee npHBoxy 
JlAHHbIe TOJbKO O HaHOoslee MHOFOUMCCHHBIX BUaxX (TaO1. 1). Msmepenusa JpI- 
XaJlel, IpoHsBoyuMCch m0 Metonuke A.B. Joumaroson (°). M3 raoa. | caegyer, 
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UTO JbIXaIbUeBbIil HHeKc y H3yYeHHbIX HAMM BYOB MOCKHTOB PasJIHYeH, IPH 
9TOM pasHHlla M@KAy NapaMH BapHal\HOHHBIX pAoB AocTHraeT NoAdac 3HaNH- 
TeIbHBIX pa3MepoB (CM. Ta6u. 2). Kak OyeT yKa3aHO HMKe, 9TH BUI MOCKH- 
TOB MIpHypOueHbI K PasvIMYHBIM MecTaM OOMTAHHA. 

Hau6ouiee cyXOyCTOHUMBLIMH H3 BCeX HCCJIeOBAHHbIX MOCKHTOB ArgamcKoro 
paiioHa oKasamucb camKu S. arpaklensis. Ilo Besmmuune UX AbiXaJIbUeBbIn HH 
qlekc 61M30K K yKa3aHHomy A. B. JloumaToBon (°) id MOCKMTOB Fpynnbl «mi- 
nutus» u3 TaoKukucTaHa. 

B 3axapxaszee S. arpaklensis B cesleHHA 3aieTaeT peqKO H BCTpedaeTCA TaM 
eMHHUHO, HO ABJIACTCA OMHHM H3 CaMbIX MaCCOBbIX BHAOB B MpHPOHbIXx 6u0- 

Tomax: B HOpax-rHe3fax IITHL, B Tpe- 

Ta6auua 4 UlMHaX CKaJI B ropax, B MaB30JIeAX 

CooTHoWeHHe JJIHHbI [bIxXasell H AJIHHI ae yy ae KaNOuMax. Bee 
Tpytu y MocKuTos ArmamcKoro pafiona oTH yOexUllla OTIMYAIOTCA OouIbIUeH 
Asep6CCP WJIM MeHbIlleH CTaOHJIbHOCTbIO MH- 

KpokKuMata. CyTouHble KoseOaHHA 


Tuxansuessii| Wuesto TeMIepatTypbl PeAKO MpeBplluaroT 5°, 

ungexe | NEC rorya KaK Ha OTKPbITOM BO3AYXe aM- 

WIWTyqa Koue6aHuH TemMmMepaTypbl 

S. arpaklensis (22) |] 6,98+0,09 | 382 gayuactTy1o Opwia 15°. CpequHaa HeB- 

ah conser Sy Lain ors Had TeMnepatypa 3a Ce30H B HOpax 
. arpaklensis ,48-+0, 

Ph. arbi (gg) | 75840714 | 189 Hearne! 20 cm 26,12. T. Ve. at 

Ph. kandelakii (9 9) | 7,670,413 | 200 ,O° HAAKE TeMMepaTyPbl OTKPbITOrO 

Ph. chinensis (¢¢) | 7,900,419 74 BO3yxXa. OTHOCHTeJIbHadA BJlaKHOCTb 

Ph. tobbi (do) 8, 30-L0, 24 65 BO3AyXa B9STUX yOe@KuUaX BCpeHeM 

Ph. kandelakii (¢ 3) | 8,760,15 | 145 Obiia OKOO 60%, T. e. HeMHOTHM 


BbIIMe JJHEBHOM BJIaxKHOCTH OKPy2Kalo- 
mero Bostyxa (55%). Jler sroro Bua HayMHaeTCA MPH OTHOCHTeIbHOM BIaxK- 
HoctH 65%. Han6osee Braromo6nNBLIMH oKa3aiucb camub Ph. kandelakii. 
OTOT BH, MHOTOUNCeH B CeeHHAX, Ooratnrx cazamu. B MIpHpoOAHHIX OnoToMAax 
MbI ero MOYTH He OOHapyxXuBaM. B HaceneHHEIX MyHKTaX B YacbI HanGosbuen 
akTHBHocTH Ph. kandelakii BaaxuocTb 6prBaet 70—85%. 


TaoaHHwa_z 


PeasbHOCcTb Pa3sHHIbl MewK]y NapaMW BapHallHOHHbIX PHAOB NO AbixXaJbUeBOMyY HUHeKCy 
y He€KOTOPHIX BUOB MCCKHTOB * 


S. arpaklensis 
22 
Ph. kandelakii 
ee 
Ph. kandelakii 
dod 


Ph. chinensis 


?¢ 


S. arpaklensis 
Ph. sergenti 


ood 

Ph. chinensis 
od 

Ph. tobbi 


S. arpaklensis (Q Q) = reat yt 3,2 4,6 4,4 352 1052 
Ph. chinensis (Q 9) — - 0,02 0,2 0,8 135 2,6 5,0 
S. arpaklensis (3 3) — — On? 1,0 Ae 259 6,0 
Ph. sergenti (3 3) 0,8 1,6 2,8 6,2 
Ph. kandelakii (Q 9) — -- 1,0 2,9 B77 
Ph. chinensis (3 3) — — — — — — 1,3 3,6 
Ph. tobbi (od) ws = S a a = ee 1,6 
Ph. kandelakii (od) — — — — — — — 


* BpieseHbl CTaTHCTHYeCKH AOCTOBepuble MoKasaTenH pasnuub (> 2,5). 


O6patiaer Ha ceOA BHUMAHHe Pa3HUlla B BEIMUHHe JIbIXaNbleBoro MHeK- 
Ca CaMI[OB H CaMOK OfHOrO HM TOrO Ke Bua. OcobeHHO cyulecTBeHHa Ona y Ph. 
kandelakii, HeckobKO MeHbIue, HO BCe Ke BOWHeE jocropepHa y S. arpaklen- 
sis HW Hameyaetca y Ph. chinensis (BosMoxKHO, TO craTUcTM4eCKH MOCTOBep HO 
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PasHHUbl LIA NocseqHero Bua He NOJy4NMOCb H3-3a MaJIOrO YMCA HcceqoOBaH- 
HBIX OcobeH) (cM. TaOn. 2). Ha puc. | mpeqcrapnenbl BapHaltvoHHEIe KPHBBIe, 
KOTOpPble HariAHO NOKa3bIBalOT HaJIMUMe MOMOBOrO UMOpdu3sMa  [[bIXaJb- 
weporo HHseKca. H. II. Coxouos u VW. A. Tapsur (°) u3yyann BblKuBaeMOocTb 
Ph. papatasii B cyxom Bosqyxe mpH BBICOKOli TemlepatType H OOHapy2xKUIH, YTO 
CaMIlbl TepAIOT B Bece Fropa3sfo OOIbUIe, HEKeH CaMKH. Dro BMOMHE COOTBET- 
CTByeT HallMM JaHHbIM HW OODACHAeTCH OOMbIIHMM pa3sMepaMH CTHTM Y CaMILOB 
H, CJI€OBaTeJIbHO, OOJIbIIHM HCMape- 

HHeM BularH. TakuM oOpa30M, cyan % 

NO J€HHbIM 9THX aBTOPOB, BeCbMa at 
BepOATHO, uTO Ph. papatasii taxwe 45 
oOslaqaeT MOOBLIM, JUMOp@u3MoM 4g 
PpyAHbIX Abixaell. OKoNorMyeckoe 5 
sHayeHHe STOrO AuMoppu3sMa NoKa  , 
HeacHO. OHO ObwIO Obl NMOHATHO, ec- ”% 
JIM Obl CaMIUbIl OOHTAIM, B HHbIX, 60- 
Jiee BJlaXKHbIX, MeCTaX, YM CaMKH. 
Ho BbINvIOxKHMBaIOTCA OHM BMECTE, H, 
KaK MIpaBHJIO, CAMI[bI MOCKHTOB BCIO- 
AY culeqyoT 3a caMKamu. Bnecte c 
TeM, BePOATHO, YTO CaMIlaM He HyxX- 
HO HMeTb TaKHX IPHcnoco61eHue WA 
YMeHbINeHHA HCNapeHHA Baru, HOO 
OHH MIbIOT CBOOOXHBIC KHAKOCTH UH B 
J1060e BPpe€MA MOFyT MOMOHUTb 3a- 
Mac BOJbI B Tele. 

Ce30HHbIX pa3uIHUH B BeMUNHE 
CTHIM yY MOCKHTOB OTMeTHTb He y/la- 
JIOCb, XOTA KOJIMYECTBO OCALKOB CHJIb- 1 : 
HO Me€HAJIOCh B TeUeHHe Ce30Ha. G75 85 6 G5 7 75 8 65 9 8F IWMENS 

O. H. Bunorpagcxas (*) ooHapy- Puc. 1. BapuaunonHble KpHBbIe H3MCHYMBOCTH 

Ka, YTO PasMep AbiXaell y OKPbI- — jyixanbuesoro uHMeKca y Ph. kandelakii (a), S. 
JIGHHBIX KOMAPOB 3aBUCHT OT Temme- arpaklensis (6) 4 Ph. chinensis (6) 
PaTypPbI BObI, B KOTOPOM BOCIIMTHI- 
BaJIMcb JIM4MHKH. Ecau temnepatypa cyOctTpata, B KOTOPOM pasBMBaICTCA JIMYHH- 
KH MOCKHTOB, TaKXKe BJIMAeT Ha pa3MepPbI TbIXaJiell OKPbWIeCHHOM CTaAMU, TO OT- 
CyTCTBHe Ce3OHHOM pasHUlpl B BeMUMHE TbIXasel y eOOTOMYCOB ArjlamcKoro 
palioHa MOXKHO, M0-BHMMOMY, OObACHHTb TeM, YTO YCJIOBMA MECT BBIIIOa OCTAIOT- 
cx Ooslee WIM MeHee CTAOHJIbHbIMH B TeUeHHe Ce30HA. OTO OTHOCHTCA Kak K BHaM, 
OOUTAIOUIHM UCKJIOYHTeIbHO B MIPHpoOAHbIxX OMoToMax, TaK HM kK TeM BH/laM, 
KOTOPbIe BCTPeyalorca B HacemeHHEIx myHKTax. Jleno B TOM, ¥To B Aryam- 
CKOM palioHe BCe MOCKHTBI BeyT ceOs Kak 9K30cHIEI. B 2xuJIbIe NOMeLlleHHA 
OHM 3aJleTaIOoT TObKO JIA MMTaHHuA M K YTpy BCe BbWeTaloT H3  NOMe- 
WleHHA. 

OuepuqHO, JHeBHBIe UX yOexKulla, KOTOpbIe MbI OOHAPyXKMBaIH 8B a ees 
MeJIKUX JOMOBbIX TPbI3YHOB yY OCHOBaHHA KaMeHHbIX U TJIMHOOHTHBIX CTeH H 
3a00pon, TOxe OONalaloT CTAOWJIbHBIM MHKPOKJIHMATOM. 


BeBpodu 


1. OKonoruyeckH pa3JIMYHbIe BUAbI MOCKHTOB, OOMTAIOWMe B OAHOM U TOL 
2%Ke MeCTHOCTH, BbIOMPaloT pa3Hble yOexKulla, OOsalad MopdosornyecKHMu 
mpucnocoGleHuAMH K UX MMKpOKIHMaTy. Bub, oOnTatoulve B Ooslee CYXHX 
mectax (S. arpaklensis), HMeloT MeHbIUHH AbIXaJIbUleBbI HHeKC, YM BwJarouiio- 
6uBple BuAn (Ph. kandelakii). 

2. Y Ph. kandelakii u S. arpaklensis o6HapyxxeH NoOBOH AMMOpPusM: caM- 
Iibl HMCIOT OOJIDIUMM DbIXaJIbWeBbId WHeKC, YeM CaMKH. 

433: 


3. Ce30HHOFO AUMOPu3Ma BeJMUMHb! ApIxXasiel, y MocKHToB ArjamcKoro pali- 
‘OHa oOHapyXKUTb He YJjaJIOCb,— NO-BHJHMOMY, B CBA3H CO CTaOHJIbHOCTbIO MH- 
KPOKJIHMaTHUeCCKHX yCJIOBHH B MeCTax BbITIVIONAa. 
VucrutyT MaapvHu, MeZMIMHCKOH mMapasHToOrHH Ilocrynusio 

HW PeIbMHHTOJIOrHH 4 VII 1959 


MuuuctepctBpa 34paBooxpaHesus CCCP 


UMTHMPOBAHHAA JIMTEPATYPA 
10.H. Buuyorpagckaa, Meg. napasuton., 10, B. 3—4, 401 (1941). 2? O.H. Bu- 
HOorpaycKkaa, Meg. napasuton., 14, B. 2, 28 (1945). %O.H. BuuorpagcKkaag, 
‘OuToOMomorHyuecKkoe OGospeHHe, 33, 157 (1953). *O.H. BuunorpagcKkaa, JAH, 112, 
Neo 2, 366 (1957). ® A.B. Jloamatosa, JIAH, 60, Ne 2, 285 (1949). §® H. TI. Co- 
«xo0B, HW. A. Tapsnut, Bwana. Y36. uncr. skcnepum. mez., B. | (6), 30 (1936). 
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Joxzagn Akagemuu wayr CCCP 
1959. Tom 129, Ne 2 


BHOPH3BHKA 


E. H. KPHYEBCKAS u ©. B. KAMMMTOHOBA 


JENCTBHE PEHTTEHOBCKHX JIYYEM HA MEXAHH3MBI, 
PErYJIMPYFOWME YPOBEHb CBOBOJHOrO FHCTAMHHA B TKAHSAX 


(IT pedcmasaeno axademukom JI. C,. Ilmepn § VIT 1959) 


YPpoBeHb CBOGOAHOrO THcTaMHHa B OpraHv3Me onpeleiserca WHTeCHCHBHO- 
CTbIO ero OOpa3s0BaHHA H pacnajla H BOSMOXHOCTHIO €FO CBA3bIBAHHA H OCBOOOK- 
Renna. AKTHBalHA WIM yrHeTeHHe MOO0FO M3 STHX MpOLeccos, BbISbIBAA Hapy- 
IeHHe B3aHMOOTHOIeEHHH B STOM CJIOXHOM CHCTeMe, MOXKeT ObITh MPHYMHOH TA- 
MKEJIbIX PACCTPOHCTB, CBASAHHbIX C HapacTaHHeM CBOOOLHOrO rHCTaMHHa B KPOBH 
HM TKaHAX. 

CorsacHo pa6otam Ilappo c corp. (1°), 6ombuloe 3Ha¥eHHe B HapyllleHuH 
peryAUMM ypOBHA THCTaMHHa MOKeT HMeTb MoOJaBseHve THCTAaMHHOMeKcHUe- 
CKOH CNOCOOHOCTH KPOBH, XapaKkTepHoe JIA pa3JIMUHbIX aJJIeprH4yecKHX CO- 
CTOAHHH. 

[3yuaa flelicrBve HOHM3upyrollel paltualuu, mpi (°, 7) TakKxe HaOsmoLamn 
y OeuIbIX KPbIC MOCe OMHOKPaTHOH JeTaIbHOH JO3bI PCHTTeEHOBCKHX Jly4yeH 3Ha- 
UMTeEJIbHOe NOMaBJIeHHe THCTAMMHOMeEKCHYECKOH CNOCOOHOCTH Pa3IHUHbIX TKaHel 
M HapacTaHHe B HHX, HeMOCpesCTBeHHO Hocsie OOyYeHHA, CBOOOAHOTO TrHcTa- 
MHHa. 

Saflauel HacTOAMero HCCIeEIOBaHHA ObWIO BbIACHeHHe 3HaYeHHA (epMeHTa- 
THBHOH CHCTeMbI PHCTHAMHAeKapOoKcula3a — THcCTaMHHa3a B H3MeCHEHHH YpoBHA 
cBoOOAHOrO THCTaMHHa, Ha6slIOaeMOM MIpH oOOsyyeHHH. 

Pa6ora npoBosuacb Ha OesbIxX Kpbicax. M3yy4asocb JeHcTBHe OJHOKpaTHOH 
JieTaJIbHOH O3bI PEHTTeEHOBCKHX yuek (800—1000r). OO1yueHHe npoMsBOAMIOCb 
IIpH MOMOULM 3-TpyOouHOrO almapata pH MOLWHOCTH Jo3bI 50 r/MHH UM *usIbTpax 
0,5 mm Cu — 0,75 mm Al. AxruBHocrTb rucTHAMHeKapOoKcHla3bl HW PHCTAaMMHA3bI 
W3y4alacb B TKaHeBOM KalllHe, B3BeINeHHOM B Boe u3 pacuera | : 10. Mccue- 
JOBaHHA MpOBOAMJMCb B TKaHH KOXKH, WoueK MH Mosra yepes 5 MHH. Nocue OOy- 
yeHHA WH Ha BbICOTe Pa3sBHTHA JyueBorO NoOpaxkKeHHA, HeMocpescCTBeHHO Mepey 
PHOeJIbIO 2KHBOTHBIX (3—4 cyTKH Nocule OGTyyeHHA). KoHTposeM CIY2KMIM TKAaHH 
HeOOJIYYeCHHbIX KPBIC. 

YuuTpiBad HalMuve peskKO BbIpaxKeHHOH YTHCTaMHHOMeKCHYeCKOH ci0co6- 
HOCTH TKaHeH, MbIl CUHTaIH HeEOOXOLMMbIM IIpH H3y4YeHHH aKTHBHOCTH FHcTaMu- 
Ha3bl BBIACHHTb B pe BapHTeIbHbIX OMbITaX B3AMMOOTHOIMeHHE MexK]y mpotec- 
COM paciajla HM BO3MOXKHBIM CBA3bIBaHHeM JoOaBeHHoro ructramuHa. IIpose- 
JICHHDbIC OMBbITHI MOKa3aJIH, YTO pH WoOaBsenuu 2,5—25 y rucramuna Ha 100 mr 
TKaHH, Cojepxanve TucraMHHa B TeyeHHe MHKyOalMM yMeHbillaeTca Ha 49— 
87%. Ojuako Up BbIKIOUeCHHM FHCTaMHHasbl JMHUTPOPeHMITHApasnHoM Te- 
paetca Ttaxxe 40—84% ructamuna. McuesHyBuIMi rucTaMHH, OUeBHHO, CBA- 
3bIBaeTCA TKAHAMH. 

AnaJIOrMuHble Jane ObwIH MOsyYeHb! HaMM HW pH M3yYeHHH aKTHBHOCTH 
THCTHIMHAeKapOoKcHla3bl pH BoOaBseHuM B KayecTBe CyOcTpaTa BO BpeMsA 
HHKyOauuu rucruyuna. Tak, oGaBieHue 25—50 y l-rucTHyMHa Ha KaxKJple 
100 mr TKaHM BbI3BIBaIO TObKO B 4 OMpITaX 43 15 yBeHYeHHe OOpasoBaHuA 
rHcTaMHHa M10 CpaBHeHMIO C KOHTPOAbHOM npoOoH, MHKyOMPOBaHHOH B OTCyT- 
crBue cy6crpata. B 11 ompirax mpupocra He HaGsmofa0cb; B 6 43 HUX OOpaso- 
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BaHHe THCTaMHHa ObWIo JlaxKe MeHee BbIpaxweHO, YM B KOHTPOJIbHOH mpooe. 
Tlo-BuyuMOMy, B STHX OMbITaX NPOWCXOAHO. CBASHIBAaHHe OOPaso0BaBlleroca FH- 
cTaMHHa, Ha KoTOpoe yKas3piBaerT H I[efep (°~*°), mpoBoxMBIIMH CBOM HUccieo- 
BaHHA C MeYyeHbIM THCTHAMHOM. Ha6sroqaeMoe CBASbIBAHHE OKAa3bIBaeTCA TCM 
3HaUHTeIbHee, UCM BbILWe Oba AKTHBHOCTb (pepMeHTa. Takum OOpasoM, HU B 3TOM 
clyyae, MPH W3yYeHHH aKTHBHOCTH THCTHAMHeKapOoKcua3sbl, oOaBsleHHe 
cyOcTpata, CO32aBaxH ONTHMaJIbHbIe yCJIOBMA JIA elicrBuaA *epMeHTa, NOBBI- 
WlaeT TaKxK€ BOSMOXKHOCTb CBAZbIBAHHA OOpaso0BaBlleroca THCTaMHHa TKaHSMH, 
MaCKHpyA IpH 9TOM pe3yJIbTaTbl UCC/IeOBaHHA. 

TlomyyeHHple pe3yJIbTaTbI NO3BOJIMJIH HaM OTKa3aTbCA OT AOOaBseHHA cy6- 
cTpaTa pH H3y4eHHH aKTHBHOCTH JaHHbIX (epMeHTOB. 

Take oTKa3aJIHCb MbI HU OT WOOaBeHHa Oydepa, Tak KaK pH uccueqyemon 
TKaHeBOH B3BeCH, paBHoe 6,8—7,3, He CABHraJOcb 3a 9TH Mpeesbl B Mpolecce 
OlMbITa, YTO BMOJHE COOTBETCTBOBaJIO OMTHMAaJIbHbIM ycJIOBMAM PH, ycTaHoB- 
JICHHBIM PAQOM ABTOPOB JIA TaHHbIX depMeHTos (211°). C Wembio pa3leseHHA 
ViCcuIeLyeMbIX (bePMeHTOB MBI, COrlacHo yKa3aHuaM Bepuie (14), HoOaBAH BCerga 
K HHKYOMpyeMOH TKaHH COOTBeTCTBYIOWMe HHTHOMTOPHI: HHATPoOenusIrHypa- 
3HH (10°) Aid NOaBIeEHHA THCTAMHHASbI, KeUb CBHHbU WIM MOPCKOM CBHHKH 
WIA MOLaBseHusA THCTHAMHAeKapOokcHsa3bl U cdbeHurHy~pasuH (10) Ana on- 
HOBPe€MeEHHOFO MOfaBsIeHHA OGOHX HccseLyemMpIx epMeHTOB. AKTHBHOCTH dep- 
MeHTOB onpeeaacb, TAKHM O6pa30M, MO KOvIMYeCTBY OOpa30BaBleroca HIM 
pacnaBllerocd rucTaMHHa 3a Nepvoy, HHKyOalnn (18 uac.) npu 38° B yka3aHHBIx 
BBILMe YCOBHAX. 

Hapayy c u3yueHHeM aKTHBHOCTH THCTaMHHa3bl WH PHCTHAMHeKapOOKcHa3br 
MBI HCCJIeqOBaIH TakxKe COMepKaHnHe B TKAHAX CBOOOAHOLO HM OOLero rucTaMuHa. 
CBoOo,HbIt THCTaMHH OMpefevisAJICA pH MOMOLMIM Halle MOAMpuKalWH xpoMa- 
Torpaduyeckoro Merofa Yp6ax u PKuckadpe ("); o6ulwi rucramMHH — m0 Me- 
Tony MenbAGepr u Tanacunk (1°) noce ruqpomusa B TeyeHve 3 MMH. C KOHIeH- 
TpHpopaHHon HCI. 


Ta6auna 1 


Bausanuwe peHTreHoBcKHX sy4el Ha cbepMeHTaTHBHY!O AKTMBHOCTb TKaHeli WH coseprKanHe 
B HHX CBOOOAHOrO HM OOLero rucTaMuHa 


Cxo6o,Hpiit O6uHh Tucruyqunze- 
Uncso | rucraMuH ructamuu | Kap6oxcunasza| !4cTamunasa 
OMbITOB 
By Hair TKaHH 
Ko x a 
Hopma Ay 12,0-+0,5| 27,2+2,4 4,4+0,2 44 4-407 
Uepes 5 MuH. Mocme o6yueHna | 14 19,0-+-1,1| 26,6--1,1 3,0+1,9 8,0+1,5 
Uepes 3—4 cyTok nocse o6my- ; 
yeHHA 10 6,9-+0,1] 28,24-2,0 4,944,3 13,0+4,5 
Tlouxun 
Hopma 42 3,7+0,1| 7,3+0,9 | 12,2+1,8 14,8+1,6 
Uepe3s 5 MMH. nocme o6myueHua | 14 5,9+0,2| 9,2+0,7 | 24,0+0,7 | 14,6+41,4 
Uepes 3—4 cyToK mocue o6sy- _ ; 
yeHHA 10 4,4+0,6| 13,7+1,7 | 18,441,6 | 20,2+2,7 
Mosr 
Hopma 42 2,3+0,2| 7,3+0,7 3,3+0,4 1,8+0,7 


Uepes 5 MHH. mocne OO6yueHuan | 14 1,8+0,3] 4,7-+0,4 4,5+0,4 
Yepes 3—4 cytTok nocule o61y- a SEU: +0, 4,1+-0,4 


ueHHs 10 | 41,944,0| 4,440,8| 4,640,6 | 4,4+0,5 


PesyJibTaTbI MCCeAOBaHH mpeycraBeHb B Ta. 1. Kak BUHO “3 HpHBe- 
AHHbIX JAHHbIX, MCXAaHH3M H3MCHEHHA YPOBHA CBOOOAHOrO THcTaMHHa, HaGuJIO- 
atolleroca Mocwe OOJIyYeHHA, B PasHUYHIX TKAHAX COBEPIeHHO pasmuueH. Tak, 
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B KOwKe yxKe yepe3s 5 MMH. Noce OOJyYeHHA ypoBeHb CBOGOAHOrO rucTaMuHa 
3HaYMTEIbHO MOBbIWaeTcA. HadsoaeMblii CABUI MpOucXOAUT 3a CYeT OCBOOOxK- 
AeHHA THCTAMHHAa U3 eFO CBASAHHOTO COCTOAHHA. BO3MOXKHO, YTO 3TO ABJIACTCA 
Pe3yJIbTaTOM OTMCYCHHOrO HAMM paHee CHMXKeHHA, NOL BIMAHMeEM OOy4eHNA, 
THCTaMMHONeKCHYeCKOH cMocoOHocTH TKaHH. Ha coyslepxKaHHH oOOlero ructa- 
MMHa OOuTy4eHHe He OTPaxKaeTCH, TaK KaK H3MeCHCHHA aKTMBHOCTH PHCTHMH- 
| HekapOokcusia3bl HM yCHIeHHA HOBOOOPa3s0BaHHA THCTaMMHa He MpOMcXosUT. 

CHWKeHHAA B STOT NepHO, akTHBHOCTb THCTaMMHa3bI TAaKKE CMOcoOcTBYyeT M0- 
BbIMIeHHIO YPOBHA CBOOOAHOrO THCTaMHHa B KOxXKe. 

B TKaHH Mouek cosepxKaHve cBoOosHoro rucTaMuHa yepes 5 MMH. Mocwe O6- 
JIyueHHA Take yBemMunBaeTca. MexaHu3M 9TOrO CABHIa OKa3bIBaeTCA COBep- 
Ie€HHO HHBIM. Hapsyty c HeKOTOPbIM AKTHBHPOBaHHeM THCTaMHMHa3sbl HaOuII0- 
WaeTcA peskaH akTMBanuA WM rucTuyAMHeKapOoKcnua3spl. B pe3ysbTaTe sToro 
MPpOWCXOQUT HapacTaHHe He TOJIbKO CBOOOAHOO, HO 3a ero cueT H OOero ructTa- 
MHHa. TakHM oOpa30M, HapacTaHve cBOOofHOrO rucTaMHHa B MOUKaX B paHHHe 
CpOKH mMocle OOJly4yeHHA, HeCMOTPpA Ha CHH2KeHHYIO rMcTaMMHOMeKcHyecKyloO 
CHOCOOHOCTh TKAaHH, ABJIA€TCA CKOpee Ppe3yJIbTaTOM e€©FO YCHJIEHHOFO HOBO- 
oOpa3s0BaHHa, a He OCBOOOKeHUA. 

B TKaHH MO3ra YpOBeHb CBOOOAHOrO THCTaMHHa B 3TH PaHHHe CpOKH cylle- 
CTBEHHO He M3MeHsAeTcCA. CogepxaHue x%e OOllero rucTaMHHa, NOo-BuuMomy, 
3a C4eT YMCHbINeCHHA efO CBASAHHOM (OPMbI, OKA3SbIBaeTCA Pe3KO CHH2KeHHbIM. 
Ha6uroJjaemoe cpa3y mocie o6syueHHA mMoaBleHve YTHcTaMHHOMeKcHYeCKOH 
CMOCOOHOCTH TKaHH ABJIAeTCA, 10 BCeH BePOATHOCTH, MPH4YHHOH MaccHBHOTO 
ocBoOoxKeHHA THCTAMHHA, PaspylialollerocA MO Mepe ocBoOoxKAeHHA 3HAaUH- 
TeJIbHO AKTHBHPOBaHHOH PHCTaMHMHAa30H, 3alllHUlarouleH WeHTPaJIbHY!O HePBHYIO 
CHMCTeMy OT HaKOMJIeCHHA B HEH BbICOKOTOKCHYHOFO CBOOOAHOrO rHcTaMuHa. 

Ha BpicoTe pa3BHTHA JIydeBoro CHHApoma, HemocpeAcTBeHHO Tepe CMepTbIo 
KHBOTHBIX, YPOBeHb CBOOOAHOrO rHucTaMHHa B KOKe HM WOuKaX MayaeT. Mexann3m 
3TOH, Ka3alocb Obl, OMMHAKOBOH peaKUMM TKaHeH HW B 9TOM CJIyYae OKA3bIBAeTCA 
pa3H4HbIM. Tak, B KOxKe, HECMOTPpA Ha peskoe NakeHve — HHxKe HCXOAHOTO 
ypoBHaA — cBOOOAHOrO THcTaMHHa, cofepxaHHe oOuero TrHcTaMHHa, BcJel- 
CTBHe OTCYTCTBHA U3MeCHeEHHH AKTHBHOCTH THCTHAMHAeKapOoKcHia3bl, OKa3bl- 
BaeTCA MOCTOAHHHIM. OctTaioulaaca HH3KOH B STOT NepHo rucTaMMHoneKcHue- 
Kas CIOCOGHOCTb TKaHel He OODACHACT YMCHbIICHHA OCBOOOKMeEHHA rucTaMuHa 
WM HapacTaHHA 3Ha4HTeJIbHbIX Jeno erO CBA3SAHHOM (OpMbl B KoxKe. Heb3a 
Take OObACHUTb MayeHHA YpOBHA PMCTaMHHa B MpeACMepTHBIH Wepvoy B Koxe 
yCHJieHHeM ero paciiaqa, Tak KaK CHWKeHHaA BHauaJIe AKTHBHOCTb PHMCTaMH- 
Ha3bl TOJIbKO BOCCTaHaBJIMBaeTCA, HO He yYCHJIMBaeTCA.. 

B TKaHH noueK, HampoOTHB, MexXaHH3M TOCJeLyIOulero CHMKeHHA ypoBHA 
BOOOMHOrO THcTaMHHa, OTMedaeMOro B AaYLOHAJIbHbIM MepHOL, SHayHTeJIbHO 
Gouee ACeH. 3a CUeT BCE elle BBICOKO AKTHBHOM PHCTHAMHAeKapOoKculasbl Cosep- 
»KaHve OOUlero TMCTaMHHa MposouKaeT YBeIMYMBaTbeA. OHakO CBOOOHDIM, 
HOBOOOpa30BaHHbI, THCTaMHH He ycCleBaeT CBA3ATbCA TKAHAMH, BCJIeACTBHe 
MX CHHXKCHHOH THCTAMMHOMeKCHYeCKOM CNOCOOHOCTH, H paspyliaeTcA OUeHb 
AKTUBHOH B 3TOT MOMeHT rHucTaMHHa3oHn. 

B Mosry H3MeHeHHA, BOSHUKINMe Cpa3sy, HenocpeACTBeHHO Nocule OOyyeHHA, 
COXPAHAIOTCA IPHMepHO Ha TOM Ke ypOBHe JO MOMeHTa THOeH XKHBOTHBIX. 
OjuHako 3TH U3MCHEHHA KaCaloTCA JIMIb M€XAaHH3MOB, PeryJIMPyIOWUX yPOBeHb 
‘CBOOOAHOrO THCTaMHHa HM OGecMeyHBaIOUNX, KaK HM B paHHHe CPOKH Mocue OOTy- 
YeHHA, OTHOCHTEJIbHO MOCTOAHHBIM WM JOCTaTOUHO HU3KHH ypoOBeHb CBOoOo,HOrO 
rHucTaMHHa B TKaHAX WeHTPpaJIbHOM HePpBHOH CHCTeMBI. 

Tlomyu4eHHble JaHHble MOKa3bIBalOT, HACKOJIbKO CJIOKeH MeXaHH3M peryJaA- 
UMM ypOBHA cBOOOAHOrO TucTaMHHa B OpraHH3Me, HaCKOJIbKO OH MOxXET OpITb 
pasvIM4eH B PasMMUHIX CyUaAX MB PasJIMUHbIX TKAHAX. BpraBAd ceuMpuKy 
MIPOWeCCOB, MPpOMCXOAAMLMX B OTIEJIbHBIX OPraHaX, BO3MOXKHO YCTaHOBUTb Kak 
3HaYeHHe OTCJIbHbIX Me€XAHH3MOB HCCJIeyeMOH CHCTeMbI, Tak MH UX B3aHMO- 
o6ycnoBleHHocTtb. HecoMHeHHad pa3HHlla — W3MeHeHHe ypoBHaA cBoOo,Horo 
IrucTaMuva oj, BMAHMeM OOyUeHHA Ha MepucepHH (KOKA W MOUKH) M OTCYT- 
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cTBHe 9TOrO CABHura B TKaHH MO3ra— elle pa3 NOAYepKHMBaeT HaHuve B LWeH- 
TpaJIbHOH HepBHOM CHCTeMe CeliHaJIbHbIX Me€X@HH3MOB, 3alllHIalOWlHX ee OT 
BPeHbIX BO3JeHCTBHH. 


Mucrutyt 6nomormueckon du3nKu Tloctynu10 
Axayemuu Hayk CCCP 8 VI 1959 
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Jloxnagn Akagzemun nayr CCCP 
1959. Tom 129, Ne 2 


BHO®H3HKA 


A. M. CHHIOXHH u B. A. 3YBAPEB 


O PHTMHYECKHX H3MEHEHHSAX CKOPOCTH JBH)KEHUSA 
NPOTONJIASMBI KJIETOK NITELLA TIPH BO3BY)KJEHHU 
MOHAMH KAJINA 


(IT pedcmaeazeno akademukom A. JI. Kypcaxosum 8 VII 1959) 


BosOyxeHHe HW NpOxoxeHHe BOJIHbI BOSOyKJeCHHA CBA3AHO HE TOJIbKO 
C MOABJIEHHEM 3JIEKTPHYeECKOH AKTHBHOCTH M CTHMYJIAWHeH OMpeeseHHbIM OOpa- 
30M HalipaBJICHHbIX XHMHYECKHX MPOLWeccoB B KJleTKaX, HO HW C NpOHcxo*KeHHeM 
CTPYKTYPHbIX BOJIH H H3MeCHeCHHEM CTPYKTYPHOH OpraHv3allHH MpoTomia3sMpl. 
Pacipelerenne Bo3sOyxKeHHA B HACTOMILee BPEMA PaCCMaTPHBaeTCA Kak COue- 
TaHve Tpex KaTeropHii ABJIeHHH — XMMHYECKHX, SICKTPHYeCKHX MH CTPYKTyp- 
HbIX peBpallleHHH — Kak COMpOBOKAawWwlNX Mpollecc BOsOyKTeHHA WI Je- 
*KaUlLUX B eFO OCHOBE, TaK M pa3sBHBalOuHxca BocweycTBuH (1~°). Hecmorps 
Ha OmpeevieHHbI mporpecc B H3y4eHHH (b¥3HKO-XHMHMYeCKHX HM CTPyYKTYPHbIX. 
H3MeHEHHH Mpolecca BosOy2KeHHA, B WeJIOM JOCTHTHYTHI TOJIbKO HauaJIbHble 
cBeJleHHA M0 3TOMY Borpocy. Emle Goulee CKPOMHbIe€ JaHHbIe OTHOCHATCHA K Hccule- 
OBaHHIO BO30YKJCHHA PAaCTHTeJIbHBIX KJeTOK (’). 

IIpH BHe3amHOM H3Me€HeHHH TeMMepaTyPpbl, 3JIEKTPpH4eCKOM yJlape, MeXaHu- 
YeCKOM pa3{lpaxKeHHH WIM BHeceHuu KCl KpyroBpoe JBHXKeHHE MpPOTOMMIAa3MbI KJIe- 
rok Nitella mpexpatiaerca. B Touke JeHcTBHA STUX pas{paxuTeseh MpoTorsias- 
Ma CTaHOBHTCH OTPHWaTeJIbHO 3apAXKCHHOM HU J/eKTPH4eCKad BOJIHA pacripo- 
cTpaHsAeTcaA BAONb KeTKH (°,°). [IpexpaieHue ABHXKEHHA NPOTOMMA3MbI Wpesctras- 
JIseT COOOH OTBETHYIO peakWHlO Ha pa3slparxkeHne. 

Hamm uccieqopaHuA mpoBosMauch Ha KJieTKax Nitella, cnemnabHO BpIBe- 
yeHHoro KuoHa. Nitella Haxoquuacb B du3HOJOrHYeCKH AKTHBHOM COCTOSHHH, 
OnncpiBaeMble OMbITbl CTaBHJIMCh Nepe, WIM HeMOCcpeCTBeHHO B MOMEHT I[BeTe- 
HHA pacTeHua. JIA OnbIra HCMOb30BaIHCb BTOPbIe-TpeTbH KJICTKH, CYHTaA OT 
BepXylIKH. TemnepatTypa 9KCHepHMeHTaJIbHOH KaMePbI NOMepKUBAaIACb OKOJIO 
23—24°. Bo spemsa onpita kuieTKH Nitella, uepes 30 MHH. Nocule OnepallHH, M0- 
rpyXaHcb B pacrBop 10~° N KCl. 

IIpu gelicrsun KCl na knerxu Nitella o6HapyxuBaetcn Oovbloe pasHood- 
pase pHTMHYeCKHX KOJIeOaHH B H3MeCHCHHH CKOpOCTH KpyroBoro [BHxKeHHs 
MpoTonma3sMbl. OHako OOHapy2KeHHbIe HAMM KOJIeOaHHA yCJIOBHO MOXKHO OT- 
HeCTH K WlecTH HavO6oslee BCTPeUaIOWIMMCA THNAM PHTMHKH. 

Ecau uepes Afy.., O603HAYHTb MPOAOJRKHTEIbHOCTb OCTAHOBKH JBxKe- 
HHA mporonma3smpr, At? --— BpeMaA ee BOSOOHOBJIAIOINErOCA BHXKeEHHA, TO 
yKa3aHHble THMbl XapakTepH3yIOTCA CueqyIOULMMH NpusHaKamu (Ta6s. 1). 

Tun A. Y 9sroro Tuna ocTraHoBKa MepBoro 7BMKeHHA (At,) AIMTCA OKOUIO 
7 MHH., MPOMOJKUTeIbHOCTh BTOpoH ocTaHOBKH ( Afy) pesKO CoKpalllaeTca Ho 
1—1,5 mun. Bce nocamelyroulue OCTaHOBKH M0 CBOeH JJIMTeJIbHOCTH B OCHOBHOM 
paBHEl Mexky co6oit. MpogxosmKHTebHOCTH MpPOMeXKYTOUHDIX BOSOOHOBJIACMbIX 
KPYFOBbIX JBHKeCHHM MpOTOMIasMbI Take He MeHAIOTCA B TeyeHHe BCero Mpo- 
wecca. Besleq 3a mocueqHelH OCTAHOBKOM CKOPOCTb KPyroBOoro ABHXKeHHA MpOToO- 
1lJla3Mbl OTHOCHTeJIbHO OBICTPO AOCTHTaeT HavaIbHOM BeHYMHEI. OOnrmHO 93TO 
6biio Ha 5 Muu. (pue. 1, A) 
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TaOaunna 1 


[ XapakTep PHTMHKH MpOTONMMasMbl 
a 
Ee OCTaHOBKa ABUKeCHHA BOSOOHOBMAIOUeecA JBHKEHHC 
‘sale 
A Ate= Ats= Atg=...=At, Ad = Af? = AB =...= At” 
B Ate < Ats <A, <=... 7, Atl < AP AR = A 
Bh Ate < At < Ate. 2 RR te SA AD ¢ AP < AB <...< At*™1> At” 
i Aig > Atg > Ata ac> AL Apis ARS ARS A 
JN |Ats>Ate> > At, 4<At, >Alp iy >. > Ab [APS ABS SARA * SAIS SAG 
E Aga > Ate Stig > ee Be NT Ait Ai? Ae At 


Tun 5B. B ycnopuax nHatuero onpira| Mp 9TOM THMe PHTMHKH NepBaA 
ocTaHopka 6plyla HemposouKuTeIbHa. B cpequem At; = 2 Mun. OHaKo Bpe- 
MA BTOpOH ocTaHoBKH (Af,) Bcerya ObIIO MeHbIIe MepBol, B MOcMeMyIoulAx 
Ke OCTaHOBKaX OHA MporpeccHBHO ysBejMuMBaslacb. Ec, Hanpumep, 
At, =1 mun., To At; =2—3 mun. IlapannenbHO c 9THM yBeJIMYMBaJaCb 
MIpOJOJKUTEbHOCTh PHTMHYeCKH BOSOOHOBJIAeMBIX JIBH2KCHHM NpOTOMIAa3MbI. 
B 9TomM culyyae, coorBeTcTBeHHo, ecmH At!=1 muu., To Af®=5 muu. Ilo 
OKOHYaHHM PHTMHKH CKOpOCTb KPpyroBoro JBHKeHHA TpOTOMMa3MbIl BO3Bpa- 
uwlaeTCA K HCXOMHOM BeJIMYMHeE HECKOJIbKO M03%Ke, YEM B MpefbiqyuleM Tune, 
B Hawmx onbitax 3To 6blio yepe3 14—16 mun. (puc. 1, 5). Stor Tun pur- 
MUKH HaOsroqasicA MpevMylecTBeHHO y MoOpdouIOorHyeCKH MeHee Pa3BUTbIX 
WJIM BO3pacTHO OOJIee CTapbIX KJICTOK. 

Tun B. B 9Tom Tune npu gelictrBauu 10°°N KCI] mpoucxoguT ocTaHoBKa 
mpotonsa3Mp1 Ha 1—2 MuH. 3aTeM HayHHaeTCH PpHTMHYeCKOe YepeOBaHHe 
BOSOOHOBJIACMHIX JBYXKCHHH HW MOBTOPAeMbIX OCTAHOBOK MpOTOMMa3Mbl. ITa puT- 
MHKa HleT C YBEHYCHHEM MpOMOJKUTEIbHOCTH BPeMeCHH OCTAHOBOK UH JBM Ke- 
Huu. IIlpuuem BpeMa y BO306HOBJIACMBIX JBHXKCHHH MpOToMsa3Mbl yBewHUL- 
BaeTCa OblcTpee, YeM BpeMA OCTaHOBOK 9TOrO ABHxKeHHA (pune. 1, B). Mo- 
CJIeqHAA OCTaHOBKa KPyroBOro ABYXKeCHHA, KaK MpaBHJlIO, 3Ha4MTeEbHO MeHbIUe 
nmpemmectByroueh (At, < Af,-1). Baio 3ameyeHO, 4TO Nepey KOHEYHOH ocTa- 
HOBKOM Kpyropoe JBY2KeHHe TaKKEe HEMPOMOJKUTEIbHO TO CpaBHeHHlo C Mpe- 
abinyuru (At? < At,_,). 

Yka3aHHbI THI CBOHCTBeH, OYCBHAHO, (PH3HOJIOTHYeCKH AKTMBHBIM KJIeTKaM 
Nitella np He3HauHTeJIbHOM BO3OyxXKMalouleM JeHcCTBUM pasqpaxKuTela. 

Tun I. Oror tun purmmyeckux kosleOaHuit NpoTOna3sMbl XapakTepu3yer- 
cA TeM, 4TO MepBaAd OCTaHOBKa JVJIMTCA 3HAUMTeJIbHO JO/IbIlle, ¥eM B THNe B, 
T. e. OkOIO 4—8 MuH. B JaubHeliiem HaOuiloqaeTcaA MocTeneHHoe 3aTyxXaHHe 
PHTMHMYeCKHX KOJeOaHHH (COKpalljeHHe MpOJOJMKHTeIbHOCTH KaK OCTAHOBOK, 
Tak HW BH2KeHHH MpoTona3sMpl). B ormM4ve OT Npelbiyulero Tua, Pe CKOpocTb 
JBMXKCHHA MPOTOMIa3MbI Moce NpeKpallleHHA PHTMMYeCKHX KOeOaHHH ocTH- 
raeT HCXOAHOM BeJIMYMHbI Yepes 4—8 MHH., B JaHHOM CJly¥ae 3TO BO3BpPallleHue 
oTMeyaeTCA TOMbKO Ha 30—40 mux. (pue. 1, J). 

IIpu Ooubuiux o03ax pasipaxuTelA HIM y *usHOMOruyeCcKH oOcaOeHHBIX 
Nitella — B HeKoTOpbIX cly¥aaxX 9TOrO THNa — KseTKM Mocse oNbiTa NorM6aror. 
OmHako M B STUX KeTKAaX Nocwe 3aTyxalolleli PHTMUKM KpyroBoe ABuxKeHHE 
MpOTOMNa3Mbl BOSOOHOBJIACTCA C OUCHb H€3HaUTeIbHOM CKOpocrbio (mpH6sn- 
3HTeJIbHO B 12—20 pas MeHbIleH, 4eM NepBoHauambHaa). Uepes 15—20 mun. 
JBUXKCHHE MPOTOMIa3MbI pe3KO OcTaHaBJHBaetca U Nitella mornOaer. 

Tun J. Sror Tun npegcrapaaer cool coueranue TunoB B ul. B nauase 
OTBETHOH PeaKIMH, KaK UW B NocsleqHeM THHe, HaGJIOJaeTca MocTeneHHoe satyXa- 
HMe PHTMMYeCKUX KOJeOAaHHH, MpHueM NepBaa OcTaHOBKa AwuTcA 7—8 MUHH. 
OnHako Jlaliee culelyeT peskoe YBeMHYCHHe BPeMeHM JBMXKeHHA MpPOTOTMAsMbI 
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U HeOOuIbUIOe YBEHYeHHE MpOMOMKUTebHOCTH ee OcTaHOBKH. IIpH 9TOM B KOH- 
1l@ PHTMHKH, Kak B TuNe B, HaOuJOJaeTCH OTHOCHTeJIbHO KPaTKOBpeMeCHHOe 
JBYaKeHHe NpoToMa3sMbIl. BipoweM, PHTMHKa MOXET OBITb JIMWeHa STHX KOPOT- 
KUX ocTaHOBOK. McxofHad BeJIHMYMHa CKOPOCTH KPyroBoro ABHXKeHHA IIPOTO- 
Twla3Mbl Tocsle PHTMHKM Jocruraetca B TeyveHHe 4—15 MHH. (PHc. ord de 

Tun E. XapakrepHan ocoOeHHOCTh PHTMUKH 9TOTO THNa — yBeJM4eHue 
BPeMe€HH BOSOOHOBJIACMbIX KPYFOBLIX JBHXKCHHHM MPOTOMMAa3MbI WH YMeHbINIeHHe 
MPOMOIKUTEbHOCTH NOCMEMOBATEbHbIX OCTAHOBOK 9TOFO ABHxKeHUA (pu. |, £). 

B jaHHOM THNe HaOwOfaeTCA HeOobulad NepBuuHad ocraHoBKa ( At,;= 
= 1—2 muu.) u OpIcTpoe BOSBpallleHve ABHXKEHHA NPOTOMMASMbl K HCXOLHOH 
BeIMUHHeE Mocie OKOHYaHHA puTMuKH ( At? = 3—5 Muu#.). 

XapaktTep pPHTMMKH JBYX%KeHHA MpOTONMAa3MbI 3aBHCHT OT KOHIWeHTpallut 
KCl, temnepatypHbix ycslopHi, BO3pacTHOrO cocTOAHHA KJleTOoK. B 3Tux caly- 
yaaAX PHTMMKa H3Me€HeCHHA JBYXKCHHA MpOTOMMAa3sMbl OTJIMYaeTCA OT YKa3aHHbIX 
TunoB. B uacTHocTH, HaM HH pa3y He yfaslocb Bocnpou3BecTH ee mpH 12— 
13°. He na6mojanacb puTMuKa y CTapbix, a TakxKe PH3HOOrMYeCcKH C/1aObIxX 
KJICTOK, 3a HCKJIIOUCHHEM NepBOH OCTAHOBKH, KOTOPadA MOCTOAHHO OTMe4aeTCA 
BO BCeX CJlyuaAX, B OTBET Ha CaMble Pa3JIHUHble pasApaxkuTe/H. 

CnelvasIbHble HCCeOBaHHA MO3BOJIHJIH YCTAHOBHTb, YTO OMMCaHHble BbIlLle 
H3MCHCHHA CKOPOCTH KPyroBoro JBHXKeHHA MPOTOMMAa3MbI COMPOBOXKMawT TOK 
jelictpus. HM3meHeHve CKOpOCTH JBH2XKCHHA MPOTOMasMbl HECHHXPOHHO C Ha- 
yaJIOM TOKa JlelicTBuA. OHO NpOHCXOAHT c 3am032aHHem Ha 1,2—2 cex. Bo Bcex 
CJIyYaAX OCTAHOBKa JIM pe3Koe H3MeHeHHe CKOPOCTH ABHXKeHHA MPOTOMIAa3MbI, 
KOTOPble COMPOBOXaloT BOsOyKAeHHe, MPOHCXOAAT C OOVJIbIOM CKOPOCTbWO. 
Ilo Kpaiiueli Mepe, ee Hatvaslo yJIOBUTb KHHOCbeMKOH C OObIMHOH YacTOTOH Kaj- 
poB He mpefcTaBaeTcad BO3MO%xKHBbIM (!”). Bo3sBpallleHHe CKOpocTH JBHKeHHA 
MpOToMMa3Mbl K HCXOQHOH BeJIMYHHE MPOMCXOANT 3HAYHTeJIbHO MeJVIeHHee. 


Mockosckad CebCKOXO3AHCTBeEHHaA akaeMua Mocrynuso 
um K. A. Tumupssesa 1 VII 1959 
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Aoxnaagp Akagemun nayx CCCP 
1959. Tom 129, Ns 2 


BHOXHMHA 


MW. A. BAPCKHH u M. C. BAPMHCKASA 


MIPHMEHEHHE METOJIA YJIBTPA®HOJIETOBOU ®JIYOPECIIEHTHOM 
MHKPOCKONMH K H3SY4YEHHHO JIMTHA®HKALLWM KJIETOUHbIX 
CTEHOK 


(ITpedcmaeneno axademuxom A. JI. Kypcaxoeoim 28 VI 1959) 


TIpouece MrHupukaluu pacTHTeJbHbIX KJIETOUHbIX CTCHOK IIMPOKO pacnpo- 
CTpaHeH B PaCTHTe/IbHOM Mupe. CofepxaHHe JIHrHHHa B [peBecHHe JocTuraer 
20—30% (?). 

Bosbuioe BHHMaHHe IPH H3y4eHHH Tpollecca OfpeBecHeHHA YleAJIOCb MH- 
KPOXHMHYECKOMY OMpeeJIeHHIO COCTaBa KJICTOUHbIX CTCHOK, OCOOeHHO oOfpe- 
BecHeBUUHX. B nocseqHHe rosbl WIA XapaKTePHCTHKH UCMOMb3YIOTCA ONTHYeECKHE 
MeTObI HccieqoBaHHua (?,*). 

JlanbuHehwiumu pa6otamu PpelizenGepra c corp. (4,°), a TaKxKe HccueLOBa- 
HHAMH HEKOTOPbIX ApyrHx aBTopos (°,’) ObWIO BbIACHeHO, TO Mpollecc JHTHH- 
(PHKaWHH TeCHO CBA3AH C OKHCJIHTeJIbHOH KOHeHCallueH KOHHepHJoBoro cnup- 
Ta — arsiokoHa kKoOHMdepuHa. MojesbHble ONbITbI C BO3JeCHCTBHEM OKCHAa3 
Ha KOHHepHJIOBbIM CNHPT H pA APyruX coeqMHeEHHH MO3BOJIMJIH YCTaHOBHTb, 
uTO MNMOJIyYaeMbIe IPH JTOM MpenapaTH OH3KH NO CBOMCTBaM HaTHBHbIM JIMT- 
HHHaM. 

IIpu 9TOM yilaslocb BLIACHHTb HW XHMMYeCKOe CTPOeHHe pa MPOMexKYTOUHBIX 
cOeAMHEHHH, OOpasy!OWlMXcA H3 KOHMepHIOBOrO cNupTa MpH ero JasbHenwen 
KOHJeHcauHH (°*). 

CunelyeT yKa3aTb, YTO NyTH OMOCHHTe3a KOHMepHHa elle HEMOcTaTOUHO AC- 
Hbl, XOTA MoceqHHe JaHHbIe yKa3bIBaloT Ha HCMMOb30BaHHe PaCcTeHHeM JIA 
CuHTe3a KOHMdepuHa L-cbennJiasanuua (°). B aureparype HMelOTCA TakxKe yKa- 
3aHHA O CBA3H MeKy OMOCHHTe3OM JIMTHHHA UW MpeBpallleHvem eHuJialaHHHa 
(10-12), OnHako, XOTA JaHHble MOCJIeAHUX JleT BHECJIH MHOFO HOBOFO B NOHHMa- 
Hve yTel OMOCHHTe3a JIMTHHHA, OCTAaeTCA elle PA HeEPelIeHHbIX BOMPOCOB B H3y- 
YeHHH OJ,PeBeCHCHHA KJIeTOUHBIX CTeHOK. IIpexye Bcero, elle He H3y4¥eH Mexa- 
HM3M OTJIOKeHHA JIMTHHHAa Ha MOJIMCaXapHHbIX KOMIMOHeHTAX CTeHKH, 4TO 
BeCbMa CYLIeCTBeEHHO Kak MPH H3yYeHHH CBOHMCTB APeBeCHHbI H ee HCIOJIb3OBa- 
HMA JIA TeXHHYeCKHX WesleH, Tak MH MpH UccJIeqOBaHHM pocTa HU pa3sBUTHA 
pacTeHHu. 

Mexyy TeM, XapakTepHCTHKa JIMTHMMKaWMM CTeHKH C MOMOLIbIO MHKPo- 
XHMMMYeCKHX IBeTHBIX PeaKIHHi MOMKET aTb JIMMIb KAYeCTBEHHY!O KapTHHy Mpo- 
mecca, yCTaHaBMBaAd PakT MOABJIEHHA PeHOJIbHIX AepHBaTOB, HO He OTpaxkaa 
MpOWCXOLAUero Mp 39TOM Mpollecca YMMOTHEHHA UCXOAHEIX MpeAWecTBeHHH- 
KOB JIMTHHHa. 

B jjaHHOM HCcCJIehOBaHHH MbI MOMbITaJIMCb IIPHMeHHTb JIA H38y4eHHA Mpo- 
iecca O[peBecHeHMA MeTOA ysbTpadvoreToBoli dyopecleHTHOM MAKpocKo- 
mu (}”). 

VspectHo, uTO MAKCHMYM B CiiekTpe (sryopecieHIM OpraHHyecKHX BelecTB 
CMeUeH 10 CpaBHeHHIO C MaKCHMYMOM MlepBOM MOOCHI NOTIOWeHHA B CTOPOHY 
JWIMHHbIX BOJIH He Ooslee uem Ha 120—150 mu. Tak kak lepBple MaKCHMYMbI B 
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cmekTpax MOrsouleHHA JIMTHHHa H efO apOMaTHYeCCKHX KOMMOHEHTOB PaciiOJIO- 
XKCHbI B KOPOTKOBOJHOBOM yJIbTpaduoseTOBon OOsIacTH CMeKTpa, Ha yuacTKe 
270—290 mu, duryopecleHUMA STHX BeULeCTB Tak2Ke AOJKHA HAXOAUTLCA B YJIbT- 
pacuvoseroBoli WIM KOPOTKOBOJIHOBOK BHAMMOM oOG6lacTH ciekTpa. Onbirbl mo- 
Cule\Hero BPCMeHH NoKa3aJi Hayne ybTpadpvoseroBou PyopeclkeHWH y MHO- 
rux MpHpoxux Bemects (!*). Ckoncrpyupopanuaa E. M. BpymGeprom (™) cre- 
UMaJibHad CieKkTporpaduyeckad MpHcTaBkKa K YJIbTpadwoMeTOBOMy MHKPOCKOTy 
HOSBOJIAET NOY YATb CHEKTPbI yJIbTPapuoseToBoli PsryopectkeHUMU MUKPOOObEKTOB 
(4HCTHIX BeULECTB B Bue MOPOMIKa HIM OTAebHBIX MUKPOKPHCTaJJOB, TKaHel 
HM pa3sHooOpasHbIxX CTpyKTyp OMosorHMueckHX MpemapaTos). C MOMOUIbIO STOH 
UPHCTaBKM BO3MOXHO NOyyaTh Ha (POTOMIACTHHKe H30OpaxKeHHe NpenapaToB 
OJHOBPeMeHHO C H300paxKeHHeM Ha HEM MpOCKIWHH Ue CeKTporpada H cileKTp 
cbnyopeclleHuH WpenapaTa mo JIMHHH ceyeHHA ero Ms0OpaxKeHHeM LleJIN. 
Ha nosyuatoulefica cleKTporpaMMe JlerKO MO%KHO HalTH MoocEl dsyopec- 
ICHIHH, COOTBETCTBYIOULMe TeM WIM MHbIM y4¥acTKaM MuKponpenapara. IIpu- 
Mepbl TaKHX MuKpocboTorpaduli mpuBegeHbr B cTaTbaAx ('°-*), re TakxKe 
omucaHa KpaTKO TeXHHKa NOJyueHHA NO 3THM GoTOrpaduAM KOJIMYeCTBEH- 
HbIX CM€KTPaJIbHbIX KPHBbIX pacipelesieHHA 9HEPlMH B cCieKTpax dslyopec- 
I[CHUMH MUKPOCTpyKTyp MeTOamu OObMHOH coTorpaduyeckoH crieKTpooro- 
MeTPHH. 

YKa3aHHbIM CHOCOOOM HaMH ObWIH NOJIYYeHbI KPHBbIe pacipeseseHHA SHEp- 
THU B CheKTpax dlyopeclleHUHH pa PeHOJIbHbIX COeMHEHHH — BO3MOKHBIX 
TipeAWIeCTBeEHHHKOB JIMrTHHHa — WH B CMeKTpax @.lyopeclleHWMH OpeBecHeBLUUX 
3JIEMCHTOB B HEKOTOPHIX PACTHTCJIbHbIX TKAHAX; ObIIM B3ATHI KaJIJIYCbl MOPKOBH, 
KyJIbTHBUpyempie in vitro Ha cpege Tennepa, coxepxKanei 2% caxapo3bl u 
0,8% arapa, H KOpHM kykypy3bI (CM. TakxKe puc. 1): 


O6bexT AmMaxcy MU 


Apomatuyeckue coeqHHeHHA 


L-®enumanaHHH 298 
D-®enuaasmaHun 298 
n-Oxcu6eH30HHaa KucIOTa 300; 404 
Kouudepux 351—352 
BepatpoBaa KucoTa 395 
IIpotokaTexoBaa kKucsoTa 400 
OpepecHeBIve 2JIeMeHTEI KaJIJIYCOB MOpKoBM Ha cpeye Temnepa 
C caxapo30i Ha cBeTy 440 —442, 
C caxapo30% B TemHoTe 440—442 
C caxapo30H u KoHudepuHHom (415 mr/a) B TemHOTe 440—442, 
C caxaposo u dexumanaHuHom (36 mr/a) B TemHoTe 440—442 
C caxapo3soH u dexvaanaHuHom (72 mr/s) B TeMHOTe 440—442 
Kopenb KyKypy3bl 
SoHa 2—3 MM OT KOHUHKa 340 
3oua 15 — 20 mM oT KoHUNKa 438—442 


OjpepecHeBLIne KJIeTOUHbIe CTCHKH COCYAHCTBIX 3JIEMCHTOB KaJIJIYCOB Mop- 
KOBH (JlyopeclMpytT ToJTyOOBAaTHIM CBeETOM, YTO OOYCOBeHO XHMHYeCKUM CO- 
cTaBoM JiMrHuHa. Muxpodororpadusa cpesa Kasiyca B cBeTe ero (pyopecueHunn 
mpuBesena Ha puc. 2. 

D.ryopecleHUMA Bcerfa BOsOyxXalacb yJbTpacMomeTOBEIMH TyYaMU Cc Anu- 
HOH BOJIHbI 275—250 mp, a pH dororpadupoBanuu KaJlJIyCOB — TakxKe H Jy- 
YaMH C AJIMHOM BOIHEI 365 MU (aApKOcTb cblyopeclleHuMH B 3TOM clyuae 3HauH- 
TeJIbHO MOBbIILMNaIacb). 

Ha puc. 3 mpuBeqena mMuxpotororpaua cpe3a Kassyca, movlyueHHar 
Ha YyJIbTpapHoueToBOM MuKpocKone MY®@-2 8B mpoxogamem cpBere 275— 
250 Mp. 3a cueT CHIbHOTO MOFOMeHHA JIMTHHHOM styue yKa3aHHoli o6macTH 
CNe€KTpa OTYCTIMBO BHAI Ooslee TeMHbIe Ha MUKPOdororpaduu opeBecHeBuiue 
amemeHTpl. IIpu usyyeHun cneKTpoB dbyopectieHUHH eb cnekTporpada Ha- 
BOWMacb Ha 3TH CTPYKTYPHI. 
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Puc. 2. Muxpocbororpadua cpesa Kamyca MOpKOBH B 
cBete ero dayopecuenunn. O6. 10 x 0,40; oK. 7X. 
1 — ogpeBecHeBuine 3J1e@MeHTHI 


Puce. 3. Muxpodotorpadus cpesa kalyca MOpKo- 

BH B MpOXOAAWMX YybTpacHoOJeTOBLIX Jyyax C 

= 275—250 Mu; ofpeBecHeBLIHH CcocyAUCTHIit 

agmemMeHT. O6. 3e€pKaNbHO-IMH80BbIi 65 « 0,80; 
ok. 8%; TuulepiHopadx HMMepcHs. 


Vise) 


TAH, rv. 129, Ne 2, Bapcexuit uw BapauncKaa 


fp 


" 


Hamu Obl MOJIyYeHbI CHEKTPbI (TyOPeCMeHUHH KaJIyCoB, pociiMx Ha cBeTy 
WM B TEMHOTE, a TakxKe Ha cpesax c JoOaBKoH KonudepuuHa (15 mr/a) u DL-denua- 
alaHuHa (36 vu 72 mr/a). Pakee mpopeyeHHple ucceqoBaHua (1°) noka3au, 4TO 
aJibqeruvfHaA (pakWHA JIMPHHHAa KaJIyYCOB MOPKOBH, pOcIuMxX Ha cpeyax c Jo- 
OaBKaMH HM pa3sJiMuaIOWIMXCA MO CKOPOCTH pocTa, COJepxKUT B KaveCTBe OCHOB- 
HOrO KOMMOHeHTa BaHWJIHH HW HeOOJIbIIHe KOJIMUeCTBA fM-OKCHOeH3aJIbyeruga U 
CHpeHeBoro aJiIbderufa; TaKHM OOpa3soM, JIMTHHH KaJlJIyCOB ABJIAeCTCA B OCHOB- 
HOM IIPOH3BOXHBIM PBaAlWinponanua. 

TlowyueHHbIe HaMM KPHBbIe pacmpeseleHuA 9HEPrHH B cMeKTpax ¢plyopec- 
ICHIUHH OMPeBeCHEBLIMX 3JIEMeHTOB KaJIJIyCOB, POCWIMX Ha pa3JIMUHbIX cpesax, 
NPHBOAAT K TOMY %Ke pesyJibTaTy (BO BCAKOM CJTy¥ae AA yopeckupyroulAx 
KOMMOHEHTOB JIMTHHHa): MaKCHMYM B creKTpax dplyopecleHWMu BcexX H3y4eH- 
HbIX KaJlJIYCOB OLMH MW TOT Ke, HMeHHO 440—442 mu. 

Bmecte c TeM, Kak cyleflyeT 43 paccmoTpeHHa puc. la u 6, cneKTp duryopec- 
ICHIMH OJPeBeECHEBUIHX 3JICEMEHTOB KaJIJIYCOB 3HaYHTeJIbHO CJBHHYT B JJIMHHO- 
BOJIHOBY!I0 OOaCTb MO CpaBHeHHIO CO CIeKT- 7 ? 3 
pamu dslyopeclleHHH BelllecTB — BO3MOXKHbIX | 
IIpeMWIeCTBeEHHHKOB JIMTHHHa, YTO CBHJeTeJIb- 
cTByeT 06 OTJIOKCHHH B UX KJICTOUHDIX 
cTreHKaX OCTaTOUHO  KOHJeCHCHpOBaHHOro 
JIMTHUHA. 

IlpeqpaputTesbHple aHHple, MOJyYeHHpIe 
IPH HM3y4eHHH OpeBecHeHHA B pa3JIMUHbIX 
30HaX KOPHA KyKypy3bi (puc. 1é), moKa3pI- 

BalOT, UTO B 30He 15—20 MM OT KOHUHKa Kop- Z 5 5 
HA, Te HauMHaeTCA WHTeHCHBHOe OpeBec- 
HeHHe, MaKCHMYyM B cliekTpe dulyopecleHuun 
BeCbMa OJIM30K K cClekTpy dsyopeclenuuu 
OJ,PeBeCHEBLIHX 3JIEMCHTOB KaJIJIYCOB, B TO 
BpeMaA Kak B Ooulee MOJIOQON, MepucTemaTH- 
yecKOH, 30He (2—3MM OTKOHUMKa) MAKCHMyM 


Puc. 1. Kpuppie pacnpezemeHua 9HeprHH B cieKTpax 7 g 
(byopecleHUMH JIMPHHHa HW HEKOTOPbIX apOMaTHYeCKHX 
coequHeHHi. Ilo ocd opqunaT OTO*KeHA APKOCTD (pry- 
OPeCHeCHUHH B OTHOCHTCJIbHBIX eqHHMUax. 1 — n-oKcu- 
OeH30HaA KuCoTa, 2— BepaTpoBax KuCIOTa, 3 — 
WpoToKaTexopaa KucuoTa, 4— L-pesunananun, 5 — 
KOHMdepHH, 6 — ofpeBecHeBIIMe 9JIEMeCHTbI KaJuyca 
MOPKOBH, 7—30Ha KOpHaA 2—3 MM OT KOHUMKAa KOpHa, 


8 —30Ha KopHa 15—20 mM oT KoHUHKa KOpHA 500 HO 380 420 «460 SOO mp 


A —— 


(bulyopecleHWMH CMeLLeH B KOPOTKOBOJIHOBYIO OOsaCcTb MO CpaBHeHHIO Cc @ulyo- 
peclleHWveH KaJluIycOoB H HaxoMTCH MexK]y MakCHMyMamMu dulyopectieHuMn 
(peHHJavlaHuHa H KOHMepHHa. 

TakuM oOOpa30M, MaKCHMyM @lyopeclleHUMH O[peBeCHeBLIHX KJICTOUHBIX 
CT€HOK KaK B KaJlJIyCaX MOPKOBH, Tak HM B KOPHAX KYKYPY3bl OKasaJICA TOX]e- 
CTBeHHBIM. Ilo-BuyuMoMy, JaHHbIn MaKCHMYM XapakTepH3yeT ompemeeHHyt1o 
XHUMMYeCKYIO TIpHposy JHTHHHa HM KakylO-TO OMpeseeHHy!O BeJIMYMHY eFo MO- 
JeKYJIAPHOFO Beca B JaHHBIX CTPYKTYPHBbIX dJleMeHTax. B suTepaType UMeroTCA 
yKa3aHuA Ha CyWleCTBOBaHHe 3aBMCHMOCTH MexKy CMeleHHeM MaKCHMyMa (bly- 
OpecleHIMH H BeM4YNHOH MovieKyJIapHoro Beca (1%). 

IIpupeyeHHple BbIMe pe3ybTAaTbl, KAK MbI MOJlaraeM, MOSBOJIAIOT CeaTb BBI- 
BOA, O BO3MOXKHOCTH MPHMeHeHHA JaHHOrO MeTOfa WIA JallbHekiwero U3y4yeHHA 
mpolecca OTJOKeHHA JIMPHHHA B KJICTOUHbIX CTCHKaX HM BbIACHCHHA TeX MeXa- 
HH3MOB, KOTOPbIe OOYCJIOBJIMBaIOT ero OOpa3s0BaHve H3 HH3KOMOVJIEKYJIAPHbIX 
MpeAWIecTBeEHHHKOB. 
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OKcHepuMeHTAaJIbHbIe HCCeOBaHHA M0 H3yYeHHIO CIeKTpOB yopecileHunH 
BBINOJIH€HbI TO, PyKOBOCTBOM JOKTOpa TexHuYecKHX HayK E. M. Bpymoepra, 
KOTOPOMY ABTOPbI BbIpaxKaloT CBOIO r1lyOOKy!0 OwlarofapHOctTh. 


Uucrutyt usvonoruH pacTenuk TlocrynmH10 
um. K. A. Tumupssespa 20 VI 1959 


Boranuueckuli unctutytT uM. B. JI. Komaposa 
AkaylemMHH Hayk CCCP 
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HTornagm Akagemun nayrx CCCP 
1959. Tom 129, Ni 2 


BHOXHMHA 


Bb. B. BAPTANETSAH u axagemux A. JI. KYPCAHOB 


M3Y4EHME OKHCJIMTEJIBHOM KOHAEHCAILMH KATEXHHOB 
C MOMOL{bIO O18 WH H,078 


KaTeXHHbl COCTABJIAIOT OCHOBHYIO YaCTb AYOUJIbHbIX BeWLeCTB JIMCTbeB Yas. 
XMMHYeECKaA MpHpoda STHX COeANHEHHH, a TaK2Ke KOJIMUeCTBEHHOe COOTHO- 
WieHHe BXOMAUMMX B HHX KOMIMOHEHTOB OBO BLIACHeEHO CPaBHUTeJIbHO HeELaBHO 
IPH MOMOLIM pacipeseHTebHOH xpomatorpaduu (!,”). Baio nmoKa3aHo, uTo 
KaTeXHHOBaA (pakUMA JIMCTbEB YaA MpefcTaBsieHa CTepHOM3OMepaMH KaTeXu- 
Ha, raOKaTexXuHa WM UX FasWOBbIX suposB. Psayom ucculeloBaTeneH usy4asca 
Tak2Ke€ Me€XaHH3M OKHCJIMTCJIbHbIX MpeBpallleHHi KaTeXHHOB HM XMMMUeCKaA 
MpHpoa KOHeYHBIX MpOAyKTOB oKHceHHA (77). OcoOnlli HHTepec K 3TOMY BO- 
mpocy OObACHAeTCA ellie H TEM, UTO ONaroLapA OKHCJIMTebHBIM MpeBpallleHHAm 
KaTe€XHHOB B IIpolecce TeXHOJIOrMyecKOH OOpaOoTKH JIMCTbeB Yaad MPOMCXOMUT 
MmpeppallieHve 3esleHOrO JIMCTa B TOTOBbIM MpOAyKT, OOaLaioulMH cmewucduye- 
CKMM UBeTOM, BKYCOM HM apOMaTOM YalHoro HanuTKa. OTBeTCTBeHHbIM 3a 93TH 
peppalleHHA KaTeXHHOB B JIMCTbAX UYaHHOrO paCTeHHA ABJAeTCA [vlaBHbIM 
o6pa30m dbepmenHT nomndeHooKcuyasa (8,°). 

OyHako OKHCJIeHHe KaT€XHHOB MOXeT ObITb BbISBAHO He TOJIbKO (epMeH- 
TaTHBHO, HO H YHCTO XHMHYeECKHMH VW (PU3SHYCCKHMH areHTaMH, MpwyeM 9Ta cno- 
COOHOCTh KaTe€XHHOB B psAfe ClyyaeB HCNOJIb3OBasIacb HB UpakTuKe. Tak, Ha- 
IpHMep, B OCHOBe MPHroTOBJIeHHA KPHCTaJJIMYeCKOrO Yad JI@KUT OKHCIeHHe 
KaTeXHHOB MO, BO3LeHCTBHeM MOBbILNeHHOH TemMnepatyppi (1°). IIpu stom jo- 
6aBsleHHe HeopraHHuecKHX KaTaiMsaTopow (KMnO, u Ap.) cyllecTBeHHO ycKo- 
paer mpolecc OKHCIeHHA KaTeXHHoB. B noculeqHee BpeMA WIMpOKoe pacupoctpa- 
HeHHe HavHHaeT MpHoOperaTb MPH MPHFrOTOBJIeHHH Yad TepMMYecKad OOpaboTKa 
sucTbeB 4an (°). SHauuTeIbHO OosIee 9HEPrM4HOe OKHCJeHMe HaOOAaeTcA MpH 
BOSeHCTBHH Ha paCTBOPbI KATEXHHOB IeloyeH, axe TaKHX CaObIx, KaK Pu[po- 
OKHCb aMMOHHA. 

Hecmotpa Ha HMHTeHCHBHOe H3y4eHHe KaTeXHHOB H MpOYKTOB UX KOHeU- 
HOO OKHCJIGHHA, Me€XaHH3M OKHCJIMTeIbHOH KOHJeHCallMH 3THX COeAHHeHHH, 
OCO6CHHO Me€XaHH3M OKHCJICHHA KATCXHHOB NO BO3SeHCTBHEM XHMMYeECKUX HU 
(PH3MUeCKHX AFeHTOB, OCTaeTCA MO HacTOALMerO BpeMeHH HeMOCTaTOUHO BBIAC- 
HeHHBIM. 

Bo3MOXKHOCTh HeMmocpeACTBeHHOrO y4acTHA MOJIeKyJIAPHOrO KHCOpoOna ar- 
Mocepbl, a TaKKE KHCIOPOa BOMbI, MOCpeACTBOM MpAMOTO UX BHePeHHA B Mpo- 
JyKTbl OKMCJ@HHA KaTeXHHOB He TOJIbKO He MOJBepralacb 9KCNepHMeHTAaJIbHOH 
mpoBepkKe, HO JaxKe He paccMaTPHBalacb TeOpeTHyeCKH. 

Tloapmenne mpenapatos Kucopoga O18 oTKpEIIO peaJIbHYyIO BO3MO?KHOCTE 
9KCNePUHMeHTAaJIbHOrO H3y4YeHHA STOO BOTIpoca. 

B Haliux onpiraxX B KaueCTBe KaTaJIM3aTOpa OKMCJICEHHA KATeEXHHOB IIpHMe- 
HAsICA AMMUMAaK. OnpiTbl CTaBHJIHCb B ABYX BapHaHTax. B nepBOM BapHanHTe 
(H,O — O18) npofaxkHbi mpellapaT kaTeXHHOB H3 JIMCTbeB YasA (4) pacrBo- 
pasica B OObI4 HO AUCTHIIMpOBaHHON Bose U B aTMOCHepe, CosepxKallel Hs0TON 
Kucopoga Ol, nosBepraJicA OKUCJICHHW. Ol noflapalica B peaKUMOHHY;0 
cucTeMy H3 a/leKTposmu3epa, Te OH BO3HHKad Ws H,O' (2 ar.% us0niTKa O**) 
NYTeM ULeOUHOTO SJIEKTPOMH3a Ha WaTHHOBbIX SJeKTpofax. B mpolecce oKKc- 
JI@HHA, KOTOPOe AIMIOCcb 24 Yaca, pacTBOP MHOFOKpaTHO B30aITHIBAJICA WA Jy y- 
wei a9paluu M NOHOTH! OKuCeHUA. Ilocne Toro Kak OKHCseHHe OBO 3aBep- 
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1eHO, BOJla OTTOHAUach nyTeM wmMoumsanuu (**) H Cynon lpemapaT OKMCcJIeH- 
HBIX KATeXHHOB aHalvgvpoBasica Ha coyepxKanue O**. Jin sToro KuCMOpor 
opraHuyecKOro BeLeCTBa MpeBaPHTebHO NepeBOAMJICA B ABYOKUCh yTulepo- 
ma (1%), a 3aTeM MaCC-CMeKTPOMeTPHYeCKM ONpeweNANOCh OTHONICHHE MOHHBIX 
IMKOB COs, coorBercTBylomlux maccam 46 u 44. Cofjlepxxanne O!® B NpHpOAHBIX 
COeAMHCHHAX IIpuHATO Hamu 0,2 aT. %. 
Bo BTopom sapwante (H,O'*— Oz) KaTeXHHbl, PaCTBOPCHHbIe B Boje 
H,O18 (2 ar. % us6prTKa O%*), OKUCIAIHCh B aTMocibepe OObINHOrO MOJIeKyJIAp- 
Horo Kucmopogya. Jtalee OKHCJIeHHBIe 
NpPOLYKTb! JIHOPHIUSUPOBaINCh HM MO]- 
Oxucnmenne KaTeXHHOB B IIpHCyTCTBUH oF BepraJlHCb H80TONHOMY anasMsy, Kak B 
mepBOM BapHvaHTe. Pe3ybTaTbI STHX 


Ta6Oauna il 


) 


heel ere? 6°  onbITOB MIpuBesenbt B TaOH. 1 u 2. 
Esai Dae eS TlocraHopka MepBbIX UYeTHIPeX OMBI- 
BapuauT Rs RES Bo % 
ss Aiaceiae tots as TOB (TaO. 1) ObWIa OMMHAKOBON, 3a UC- 
aa M 
SES | SEes | s | KJIOUCHHEM KOHILCHTpallWu KaTeXHHOB, 
KoTOpad BapbupoBasiacb oT 10 Qo 
H,O — o}8 10 0,20 0,00 300 mr/Mi. 
45 0,20 0,005 Kak BHHO M3 JaHHbx Ta67. 1, npu 
een Ae 0,22 ne OKHCJICHHH KaTeXHHOB B aTMocipepe O18 
(xontposb) 15 0,00 0,00 HaOJ1OaeTCA BKJIOUCHHe 3HAUMTeEIbHO- 


ro KouHuectBa O18 B cocTaB KOHJeH- 
CHPOBaHHBIX MposyKToB. MurepecHo oTMeTHTb, YTO He3aBHCHMO OT KOvIe6a- 
HUA KOHICHTpalWH KaTeXHHOB B pacTBope, KOHUeHTpauua O!® B KOHJeHCHpo- 
BaHHbIX MIpOLyKTaX MpaKTHYeCKH OCTaeTCA Ha OJHOM yYPOBHe. ITO rOBOpHT O Tom, 
YTO BHeAPHBIUHMHcA B KaTeXMHbI M30TON KUCcMOpogza Ol® uz aTMocepbI BOLIeW 
B COCTaB KaKMX-TO PpaMKaJIOB, KHCJIOPO KOTOPbIX He cnocobeH K H30TOMHOMY 
oOMeHy c BosolH. B NpoTHBHOM CJly4ae BCeqCTBHe H30TOMHOTO OO6MeHa KHCJIO- 
pola B KOHJe€HCHPOBaHHbIX MposykTax, 
BbIJeJICHHbIX H3 Ooulee pa30aBJICHHbIxX 
PacCTBOPOB, HaOmloaocb Obl 3aMeTHOe Buenzpenue O!8 B KaTeXHHBI H3 BOI 
CHMKeHHe U36nITKa O}8. 

CyeqoBaTeIbHO, MOPrJIOWleHHbI O 
He BOUWe B COCTAB aJIbJerHMHbIX, Ke- 
TOHHbIX H, MO-BALHMOMY, KapOOKCHJIb- | 
HbIX Tpylll, MOCKOJIbKy KHCOpogx yno- H,01% — O, 0,40 
MAHYTHIX PaUKaJIOB OOBIMHO Oovlee WIL eta ee nara es neo 
MeHee JIerKO BCTyHaeT B H3OTONHBIM UsoTonnpilt o6men HeOKHCJICHHBIX 
OOMeH Cc KHCJIOPOJOM BO bl. Tlostomy KaTexuHOB c H,O18 0,02 
HaHOouvlee BEPOATHO, YTO MOJeKYJAPHbIM HO — Og (KouTpowp) 0,00 
KHCJIOPOA UCHOJIb3yeTCA B STHX MpoLec- 
cax Ja OOpasoBpaHua cBa3eii —C—O!8—C — mu60 BXOMT B COCTaB BHOBb 
BO3HHKaIOWlUX THAPOKCHJIOB, KOTOpPbie He CNOCcOOHbI K H3OTOMHOMY OOMeHy c 
KHCJIOPOOM BOJBI. 

B paccMaTpvBaeMbIX OMbITaX Hapsyy C W30TOMHBIM aHaiH30M KuCcJIOpoga 
KOHACHCHPOBaHHBIX MPOAYKTOB MPOBOJMJICA TaKKe M3OTONHbIN aHasH3 BOI 
peaKUMOHHOM cucTempl (cM. TaOu. 1). IIpu stom mpexye Bcero oKa3asocb, 4TO 
B TIpolecce OKMCJICHHA MOJICKYJIAPHbI KMCJOPOL He TObKO BHEJPAeTCA B CO- 
CTaB OpraHHuecKOrO BelilecTBa, HO TakxKe (PUKCHPyeTCA B BOLY, OYCBHAHO B pe- 
3yJIbTaTe aAKILCNTHpOBaHHA BOMoposa cyOcTpata OKMCJIeHHA. OTMM ceMyer 
OObACHHTb TOT (aKT, YTO TO Mepe YBeJIHYCHHA KOHICHTPallMH KaTeXHHOB B pac- 
TBOpe HaOulOfaeTCA HM COOTBETCTBYIOULee MNOBbIMeHHe CHHTe3a BozE H,O!8. 
B onpire C KOHUeHTpallHelt KaTeXHHOB 300 Mr/MJ OKHCJeHHeE KaTeXHHOB He ObWIO 
3aBepIeHO, YEM H OODACHAeTCA OTCYTCTBHE MPOMOPWMOHAIbHOCTH Mex Ty MOBBI- 
I€HH€M KOHIEHTpalluH KaTeXHHOB MU mpupocrom H,O!®. 

Tlockonbky B STHX OMbiTax u36bITOK O1*® B KOHJeHCHPOBaHHBIX MpomyKTax 
3HAYHTeIbHO BbIllle, 4eEM B BOJe, TO 3feCb, ECTECTBCHHO, HCKIOUaeTCH mpesno- 
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Ta Ol Wit ae 


18 
2 BapuautT Ga seas 


JIOKeHHE O BTOPHYHOM BKJOUeHHH O!8 B cocTaB KOHJ@HCHPOBaHHbIX CcoeMHe- 
HUM Moce WpeqBapuTeibHOK (uKcaunu ero B Boy. UcKsmouaercaA TakxKe BO3- 
MOXKHOCTh Nepexoga O' B Boy H3 OKHCJICHHBIX KaTeXHHOB B Pe3yJIbTaTe H30- 
TOMHBIX OOMCHHBIX PeakIHli KUCMOpOAa BOLbI C KUcMOposom O18, duKcupoBaH- 
HbIM NePBOHAaYaJIbHO U3 aTMocdepbl B KaTeXHHaX, TaK KaK TaKOM OOMeH, Kak 
OblIO MOKa3aHO Bbillle, He HMeeT MECTA B CKOJIbKO-HHOYb CYULeCTBCHHbIX pa3- 
Mepax. Ha ocHOBaHHH MOJyYeHHIX JaHHbIX HaMH Opa Chesaba MOMbiTKa pac- 
CUHTAaTb, KAKO€ KOJIMYECTBO ATOMOB KUCJIOPOAa BHEAPHOCb B COCTaB KaTeXHHOB 
43 aTMOCWepbl B pesybTaTe okuCIeHHA k = (ay + bx)/(x-+y), rue k, a u 
5 — xouinuectso O18 (at. %), CooTBeTCTBEHHO, B KOHJICHCHPOBaHHBIX NpPOyKTax, 
B HEOKHCJICHHBIX KaT€XHHaxX HM B MOJI€KyJIAPHOM KUCIOpose, X — 4YMCO aTOMOB 
KUCIOpOa, BHeAPHBWerocd B KaTeXHHbI W3 aTMocieppl, Y — 4MCO aTOMOB 
KMCNOpoLa B MOJIeKYIe HCXOMHOrO KaTeXHHa, MPHHATOe HaMU B CpeHeM paB- 
HbIM 9 (°) *. 

Orcioma x = y (k — a) / (6 — k) = 9(0,41— 0,20) / (2,20 — 0,41) = 1,06. Cue- 
AOBAaTeJIbHO, B KaKyIO OKMCIACMyIO MOVJIeKyJIy KaTeXHHa BHeApAeTcH U3 
aTMOcHepbl OHH aTOM KUHCJOpora. 

IIpupoga KOHeYHBIX MpOMYKTOB OKHCJIeHHA KaTeXHHOB OCTaeTCH HeBbIAC- 
HeHHOH. OgHako, eCJH HW 30eCb MPHHATb 3a OCHOBY MpeANOMOKUTeAbHO Wu- 
MepHylo MOJIeKyJly, Kak 9TO Jemaior Kypcanos, LoKemyxay3e, Sanpomeros (*) 
uw Pooepte (°) qua cayyad cbepMeHTaTHBHOrO OKUCJICHHA KaTeXHHOB, TO OKa- 
2%KeTCA, YTO B COCTaBe KaKJOU MOJeKyJIbI KOHEYHOTO NpOAyKTa OKUCIEHHA — 
j\uMepa — uMeeTca 2 aTOMa KuCIOpoya, MpOHcxoAAMMx u3 aTMOcdepHl. 

IIpu oKucieHHH KaTeXHHOB B aTMOcdepe OObIUHOrO MOJIeKYAPHOrO KH- 
cuopoyqa, HO B ApucyTcTBHH BoAH H,O1® (Bapnant H,O18 —O,) B nposyKtax 
OKHCJICHHA ObIIO OOHapyxKeHO 3HauHTebHO Oombpuie O18, vem B BapHaHTe 
H,O — H,38 (cm. Ta6a. 2). 

Oynako 'B JaHHOM cJlyyae BxomxyeHHe O' B MOJIeKyy OpranuyecKoro 
BelleCTBa MOFJIO MpOH3OHTH He TOJIbKO NyTeM NpAMOrO IpHcoeAMHeHHA B pe- 
3YJIbTaTe XMMMUYECKOH peakUMH, HO Tak»xKe OvJlarofjapa w30TOMHOMYy OOMeHYy 
KHCOpofsa OpraHuyecKoro BellleCTBa C KHCJOpOZOM Bomb]. B mocueqHeM cuJly- 
uae WMeJsia Obl MeCTO JIHIWb 3aMCHa HeMeYeHOrO KHCOPOa OKMCJICHHbIX Ka- 
TCXHHOB MC4YCHbIM KHCJIOPOAOM BOE, a He JOMOJHUTebHOe BHEApeHHe KHCJO- 
powa “3 BOB. 

Uto6bl MpOBepHTb TaKYIO BO3MOXKHOCTb HM MOMbITaTbCA YUeCTb ee KO- 
JIMUYCCTBEHHO, ObIJI MOCTABJIeEH CMelHabHbIM ONbIT, B KOTOPOM KaTeXHHbl Mpejl- 
BapuTesbHO mpH nomomH NHg, Opi oKNCseHbI B aTMocdbepe OObIYHOrO MO- 
Je€KYJAPHCTO KUCMOpOfa UM B MpHCyTCTBUM OOBINHOH Bob (BapHaHT H,O—O,). 
3aTem, Nocse smMopuNNsallMH, KOHJCHCHPOBaHHble NPOAYKTbI BHOBb ObIIH 
pacrpopenpr B H,O18 tow xe KoHUeHTpaluu (2,0 ar. % u3s0bITKa O18) u 
OCTaBJIeHbI (Mp BCTpAXMBaHHH) Ha 24 yaca,nocme yero H,O'8 u3 pacrBopa 
BHOBb OTTOHANAaCh WHOdUNu3saNeH, a CyXOH MpenapaT nNoy_BeprasicA us0TOI- 
HOMY aHaJINsy. 

OHOBpeMeHHO UCIIbITbIBAIaCb TaKXKe€ BO8MOXKHOCTb Ms0TOMHOrTO OOMeHa 
KMCIOpOfa HCXOJHbIX HEOKHCJICHHBIX KaTeXHHOB. Jl sTOrO MCXOfHbIe KaTe- 
XHHbI TakxKe OblIH pacTBopeHb! B H,O18 uw ocTaBsenbr Ha 24 yaca M 3aTeM 
B BbICYIUCHHOM MpemapatTe onpefesiasocb cofepKanne O78. 

Kak BHHO 43 TaO. 2, B KOTOPOH NpHBeeHbl pesyJbTAaTbl STHX AHAM3OB. 
OOBIUHBIM KHCOPOR OKHCJCHHbIX MpORAYKTOB 3aMeTHO OOMeHMBaeTCA C KHCJIO- 
pogom O8 u3 pomp H,O18, ofHako Takoe BBeyenue O' B OKHCJIeHHbIe KaTe- 
xuupl (0,17 aT. % ua6bITKa O18) KONMYeCTBEHHO 3HaUMTebHO HHKe, YEM TO, 
KOTOpoOe HaOsIoaeTCA Mp OKHCJIEHMM KaTeXHHOB B BOJe, cogepxkameh H,O18 
(0,40 ar. % us6nITKa O}8), 

Vcxogubiii, HeOKMCJIeHHDIM KaTexXWH OOslaqaeT BeCbMa He3HauHTeJIbHOM 
cCNocoOHOCTbIO K KUCJIOPOAHOMY M30TONHOMY OOMeHY, 4TO XOpolio corsacyer- 


* B wacTosmux pacueTax He NpHHUMaeTCA BO BHUMAHHe TOT KUCOPOL, KOTOPEIH Mp OKUCAe- 
HMM BHEIPHVJICA B KATeXHHBI U3 BOLbI, OHAKO STO OOCTOATEJIBCTBO HE MOXKET CYMICCTBCHHO H3Me- 
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CA C XHMHUCCKUM CTpOeHHeM 9THX COeCMHEHHH: BeCb KHCOpO HeOKHCJIeH- 
HbIX KaTeXHHOB MIpefCTaBJieH B BUe THAPOKCHJOB, KOTOpPEIe MpH OObIUHBIX 
YCJIOBUAX He CMOCOOHbI K H30TOMHOMy OOMeHy c Bogo (™). OOnapyxxeHHbIi 
BCe K€ B 9THX OMNbITaX cCJlaObii OOMeH, OYeBHAHO, MpOMCXOAHT BCJIeCTBHe 
TOTO, UTO He3HaUHTeJibHad YaCTb KaTe€XMHOB B MIpomecce BbIeeHHA UX U3 
JIMcTa WOyBepraerca OKHCeHHIO MH MpHoOpeTaeT CMOCOOHOCTb K M3OTOMHOMY 
OOMeHYy coflep2Kallleroca B HUX KUcsOpoza Cc BOROH. 

CnemopaTesbHO, OOHapyxXeHHoe B HaUIMX OMbITaX BHepeHve O18 3 BOJbI 
H,O18 peakuMOHHO cpefbl B COCTaB OKHCJICHHbIX MPOAYKTOB MpOucxoAuT He 
TOJIbKO Bpe3YJIbTaTe H3OTOMHBIX OOMCHHIX peakIM, HO BCJIeECTRMe IpsxAMOrO IIpH- 

COC MHEHHA KMCIOpOa BOAbI K KaTeXH- 
Ta6anuna 3 HaM B Mipolecce HX OKHCJIMTeJIbHOM KOH- 
qeHcalun. 


OeMeHTapHblt MHKpoanaJlu3 KaTe€XHHOB 
OnpiTbl HO onpeqeeHHIO pa3Mepa 


a ae aS USOTOHOTO OOMeHa KUCNOposa KaTexH- 

sie HOB KPOME TOJIbKO YTO paccMOTpeHHOli 

C | H re) MOACOOHOH posM MMeIOT TakKKe HM CaMo- 

CTOATeJIbHOe 3HaYeHHe, MOCKOJIbKYy 110 

ew ee HaJIMUMIO WIM OTCYTCTBHIO TaKOTO OOMe- 
OSE 55,88 | 5,27 | 38,85 4a MO*KHO NONyUHTb NpescTaBseHHe oO 
Oxucaennple KaTe- Tex (pyHKI[MOHaJIbHbIX Tpymnax, KOTO- 
XHHBI 44,52 | 5,61 | 49,87 ppie BO3HHKaIOT B Mpollecce OKHCIeHHA 


B KOHJ€HCHPOBaHHbIX MpodyKrTax. 

Pe3yibTaTbl 3JIeMeHTapHOrO MHKpoaHan3a (Tau. 3) NOATBepAHIH BBIBOL 
06 o6o0rallleHHH KaTe€XHHOB KHCJIOPOJOM pH UX OKHCJIeHHH. 

TakuM oOpa30M, Ha OCHOBaHHH pe3yJIbTaTOB HaCTOALMLeH paOorTbl MbI MpHxo- 
JUM K BbIBOAY, YTO IPM OKHCJI€CHHH KaTe€XHHOB M3 JIMCTbeB 4a, KaTa/luM3upye- 
MOM XMMHUYeCCKHM areHTOM (aMMHaKOM), B COCTAB OKHCJIACMbIX COCHHEHHH BHe- 
JipaeTCA Kak aTMOCHePHbIM MOJICKYJIAPHbIM KUMCJIOPOA, TaK HM KHCOpOL BOHI. 
Hapsyly c MpaAMbIM BKJIIOUCHHeEM B COCTaB KOHJCHCHPOBaHHbIX MpOAYKTOB, MOo- 
JIeKYIAPHBIM KHCOPOL UCMOb3yeTCA TaK2Ke Kak aKlelITOp BoAoOposa cy6crTpa- 
Ta OKHCJICHHA. 

B otsMune OT HEOKHCJICHHBIX KaTCXHHOB, KHCJIOPOA KOTOPbIX MpakTHuecKH 
He OOMeHHBaeTCA, KHCJIOPOA, BXOJAUIMH B COCTaB KOHJCHCHPOBaHHbIX MpoLyK- 
TOB, IIpHOOperaeT CMOCOOHOCTb K 3AMe€THOMY H30TONHOMYy OOMeHY C KHCOpoyOM 
BOJbI. ITO TOBOPHT O TOM, 4TO B Pe3yJIbTAaTe OKHCJICHHA B MOJIeKysIe KAaTeXHHOB 
BO3HHKaloT HOBbIC (YHKUMOHAJIbHbIe TPyMMbl, MO-BHAHMOMy, KapOOHHIbHOrO 
WIM KapOOKCHJIbHOrO XapaktTepa. 

IIpeqpaputesbHble AaHHble, Noy4eHHbIe HaMH Cc mpuMeneHvem O}8 wu H,O}8, 


10 9H3HMATHUYECCKOMY OKHCCHHIO KaTeXHHOB (nomMdeHoMOKcHAasa), 
NoKa3aJid HaJIMYHe MHOTO MeXaHH3Ma OKHCJICHHA, YeM pH XMMHMYeCKOM OKHCuIe- 
HHH B MpucyTCTBHM aMMMaka. B uacrHOCcTH, pH SH34MaTHYeCKOM OKHCJICHHH 
He ObllO OOHapy2keHO MpAMoro BHeApeHHA O}8 B OKHCJISCMbIC MOJIEKYJIbI Ka- 


TCXHHOB. 
PesyJIbTaTbI STHX MCCeqOBaHu OyAyT onyOHKOBaHEI B OM xKalillee Bpema. 
Tloctynuto 
15 VII 1959 
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BHOXHMHA 


Axayemuk AH YCCP M. ®. IyYJIbIM, JI. T. JIATBAHEHKO u Tl. 1. ABOPHHKOBA 
OB HSMEHEHHH CBOHCTB BEJIKOB MPH WX B3AMMOJEMCTBUM 


Beaku oOsaaioT APKO BbIPaxKeHHOM CMOCOGHOCTbIO BCTYMaTb BO B3aHMOLeli- 
CTBHe MexK]y COOOH HM C pa3JIMUHbIMH HeOeJIKOBbIMH BelleCTBaMH. 

Pearupya Mexyy coOoli, OeKH MOryT OKa3bIBaTb TlyOoKoe BosselicrBue Apyr 
Ha [pyra (mpoTeosuTuyeckoe pacillenieHHe, MpespallleHve mpodepMeHTOB B dep- 
MeHTbI HW BOOOLIE MpeBpallleHve OAHUX OeJIKOB B Apyrue) WIM OOpasOBHIBaTb TO 
MpOUHbIe TPyAHO pa3sevIMMble KOMMMIeKCbl, TO JIerKO JMCCOMMMpylouMe accolla- 
Thl. SHaveHHe PiyOOKUX NpeBpallleHu OMHUX OeKOB NOL BOselcTBHeM Apyrux 
MOHATHO. UTo xe KacaeTcA OOpas0BaHHA OesIKOBLIX KOM- 104.980 
MJIeKCOB HW acCCOWMaTOB, TO HeCMOTPA Ha peasIbHoe UX 
CylUecTBOBaHHe (PPU3HOJIOrMYeCKad POJIb MX OCTaeTCA MOU- 
TH COBC€M He H3y4eHHOH. 

B Halle Ja6opaTOopuu ycTaHOBJIeHO, 4TO CTPyKTYPHBIe 
B3aHMOJeHCTBUA OeIKOB, T. e€. OOpa3s0BaHHe OeJIKOBbIX 
KOMIVJI€KCOB H aCCOWMATOB, Pe3KO CKa3bIBaeTCA Ha (u3H- 
-KO-XMMH4eCKHX HM OMOJIOrM4eCKMX CBOMCTBaX Pearupylo- 
ULHX OeJIKOB. 

Panee ObluIO MOKa3aHO, 4TO BbIAeJICHHaA HaMH M3 MBILULL 
BbICOKOOUMMeHHad KPHcTaMyeckad ocdodpyKTOKHHa- 


C0000 76600 77440 


3a (1,”) oueHb CHJIbHO (HHOora B 4—5 pa3) akTHBUpyerca, 
H MPHTOM, OUYeBHAHO, chelMuyeckH, Moy elicrBHeM 
Itpyroro MbilieuHoro KpHcTaiMYecKoro Seka — MuMore- 
Ha A (3,4). 

AxruBupytollee Jelicrsve MMoreHa A, oOslagatoujero 
aJlblolasHOH depMeHTHOH cbyHKUHeH, OObACHAeTCA, C 
OJHOM CTOPOHbI, yCTpaHeHHeM KOHeYHOrO MposyKta doc- 
codpykTOKuHa3sHOH peakiMu — rekcoso0fudochata, Ko- 
TOPbIli TOPMO3HT peakwulo (*), a c Apyrok — KaK-TO uHa- 


Q wae 70 ete 
Puc. 1. Monexyasapupiii 
Bec paBHOMOJIeKyJAp- 
HOH CMeCH OesIKOB MHO- 
rena A 4H Jerugpasni 
d-riulepubasbyerny-3 - 
cboccbopHoHt KUCJIOTBI 
(cpeqHee u3 46 onpeze- 
JIGHHM). @ —MuoreH, 6— 
neruapasa TAD, @ — 


ye, B 3aBMCHMOCTH OT crlel\MuyecKoro cTpyKTypHoro CMCCE, 2iz CVMEMS 


B3aHMOeHCTBHA MexKy YacTulamH GerKoB (°). 

B JaspHelimem oKa3a0cb, YTO alb§oa3Had aKTHBHOCTh MuoreHa A 3HauH- 
TeJIbHO MOBbIWAeTCA MOM BO3eMCTBHEM MHOFHX APyrHX BbICOKOOUMILEHHBIX 
KpucTaslmMuecKUXx Gekos (”). Takoe Ke B3aMMOaKTHBUpylolilee WeHcTBue ycTa- 
HOBJICHO B Hallie JaOopaTOPHH WIA aJlbderuypasbl HW MyPpHHOKCHAa3bl, BbITeJIeH- 
HbIX B BbICOKOOUMICHHOM BHJe U3 MeYeHOUHBIX CPPePpMeHTHHIX MpelapaTOB KCaH- 
THHOKcHAa3pi (°). 

CreneHb aKTHBalHu aulblovla3Ho akKTHBHOCTH MMoreHa A B IIpefesax ompe- 
JI@JICHHBIX KOHI[CHTPalWH 3aBHCHT OT KOJIMYeCTBEHHOTO COOTHOUICHHA MexKTYy 
muoreHom A WH OeJIKOM-aKTHBaTOPpOM HM pa3BHBaeTCA He Cpasy, a MOCTENeHHO, 
qocTuraad MakcuMyMa yepes 2—5 uac. u Oomee nocwe CMeLIMBaHHA B3aMOjeH- 
CTBYIOULUX OesIKOB. ITO yKa3biBaeT Ha B3aMMOeCTBHe YacTULL C o6pa30BaHiem 
accollMaTOB aKTHBHpyeMoro M aKTHBHpyroulero OeikOB, YTO NOATBEpKAaeTca 
BO3PaCTaHHeM BeMYMHEI YaCTHI, CMeCH STHX Oe/IKOB B CPaBHeHMM C BeHYHHOH 


MX, OMpeMeAeMBIX pa3qesbHO (cM. puc. 1) *. 


1 
* Onpegenenne MosekyApHOrO BeCa MIPOBOAMIM MO MeTOAy cBeTOpaccesAHUA (Ch ON. 
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Ha ocHopaHHu BCeX MpPMBeeHHIX JaHHbIX MbI CYMTACM BO3MOXKHBIM LaTb 
cueqyloiee OObACHEHHe MeXaH3My aKTHBALMH OerKa OeNKOM. Tak Kak 4aCTHIbl 
Pa3IMUHbIX UACTHIX OCKOB CyMLeCTBYIOT TaKKEe B BYE ACCOMMATOB, TO AKTHBH- 
pyembili GeslOK pH B3auMOJelicTBHM C AaKTHBUPYIOULMM AMCCOUMMpyeT, Kak MO0- 
Ka3aHo Ha cxeme puc. 2. B pesyuibTaTe KOJIM4eCTBO YACTHI eo OyeT BOSpacTaTb. 
Dro GyeT CMOCOOCTBOBAaTb PocTy YacTo- 
Tbl KOHTAKTOB C MOJIeKyJIaMH cyOcTpaTa 
B @MHHILy BPeMeHH H pocty aKTHBHOCTH. 

Omnako o6pa30BaHHe accOlHaToB 
WJIH KOMMJI€CKCOB H3 YacTH, JByX pa3- 


3.5 aaa HBIX O@IKOB He BCerla BbIPaKaeTcA B 


Accoyuam U3 
Anmubamop Gbyx benKob 


Axmubupyemoit 


aKTHBallHH (epMeHTHBIX CyHKIHH pea- 

rupyoulux 6eKoB. B vacTHOCTH, HaMH 

yCTaHOBJIeHO, YTO IPH BsaNMOfelcTBUH 

Puc. 2. I[peqnonowutebHad CXeMa aKTH- C OOpasoBaHHeM KOMIMIeKca U3 YaCTHIL 
BallMH OHOrO OeKa Apyrum 

KPUCTaJJIMYeCKUX MbIMeUHbIX aJlbJoa- 

3bl WH Jlervpaspnl a-runuuepodocdara (JIM) nepBpax 3saMeTHO akTHBUpyetca, 

a BTOpaH MepexoQWT B MaTeHTHOe COCTOAHHe, YTO BUAHO U3 cuJlejyroulero. 

MspectHo, uro MuoreH A mpescTaBiser co6oH KOMMIeKC Oe1KOB, COCTOALIMH 

W3 alblonasp u JIT® (?-1*). Mp ycraHoBuu,aTO CBOOOAHaA OT albOuasbl 


Akimubnocrb 


Hé/ 


aNTUH, 9 Gg 1 Joe eee 


Puc. 3. a-ranmepodocpoxerupasHai aKTUBHOCTb oOOpa6oTaHHoro 

MoueBHHOH MMoreHa A Mp NOBTOPHOM HacbiIneHHu 3% MoueBHHOlt 

yepe3 pa3sHble MpOMe@xKYyTKH BpemeHH. IIpeqBapuTembHaad oOOpaborKa 

moueBHHoH: 1—10%, 2—15%, 3—25%, 4— 30%, 5 — 6e3 
oOpa6oTKH 


AY memm va 100% yenarypupyerca u uHaKTuBupyerca B 10% pac- 
TBOpe MOYeBHHI MPH CyTOUHOM CTOAHHH B pedpyxKepatope. AxtruBHocTa JIT 
MOJIHOCTbIO HHAKTHBUpyeTcaA B TeX %e yCJIOBHAX HM B pacTBopax MuoreHa A, 
aJlbOla3Had Ke aKTHBHOCTb 

mlocleqHero COXpaHseTca Mou- a 6 

HOCTbIO, TaK K€ Kak H efo cno- 
COOHOCTh K MlepeKPUcTaJVIv3a- 
ILHH. 

PacTBopbl cBexKeo6pa30BaB- 
WmMxXca Kpuctaso0B MuoreHa A 
noce OOpadoTKu ero 10, 20 u 
25% pacTBOpOM MO¥eEBHHbI NOuI- 
HOCTbIO JIMUI€HbI aKTHBHOCTH 
JT®. Oguyaxo ecu kK pacrBopy 
TaKMX KPHCTasJIOB OOaBUTb SO 60 90 f20cer. 30 60 90 120 150 cen. 
3% MOUYeBHHEI, BbISbIBaIOLIeli Puc. 4. Banaue anbyona3bl Ha AKTHBHOCTb qeruapasni 
pacnay OeJIKOBbIX KOMIMJICKCOB a-ruinwepotocata. a — 6e3 MOUeBHHEI, 6 —c¢ Mmoue- 
Ha  cocTaBAIoulve  6eKH, BuHoH, 1—a—P, 2—a-T® + anpgonasa 
TO yxke yepes 2 4aca BHOBb 
NOABJIACTCA 3aMeTHAA aKTHBHOCTb JIT® (cm. puc. 3). Sto roBopuT o Tom, uro 
yactb JIT®, pxofaet B KomMleKc MuoreHa A, HaXOJUTCA B JaTeHTHOM cocTo- 
auuu. IIpospasner xe (epMeHTHbIe (PYHKIMH uM JeHaTypupyetca 10% (nu Gonee 
KOHILCHTPpHPOBaHHBIMH) PaCTBOPOM MOUEBHHBI TOJIbKO CBOOOZHAaS, HO He CBa3aH- 
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HaA C aJb§olasoHw YacTb depMentTa. CpBa3aHHad yacTb ero HaxOUTCA 
B JIaTeHTHOM COCTOAHHH H YCTOMYMBa MO OTHOUICHHIO K Mo¥eBHHeE. 3% Moue- 
BUHa, BbICBOOO*KMad ee 3 CBA3H C alb§oNa3z0l, BMecTe C TeM MepeBOUT 
ee H3 JIaTeHTHOrO B AKTHBHOe COCTOAHHe. GOTO NOATBepxaeTcA TeM, YTO pH 
moOaBienuH kK uncroH JIT® uucrow kpucranmMyuecKOH albloua3pl aKTHB- 
HOCTb MlepBOH Pe3KO TOPMO3HTCA B CBA3H C OOpas0BaHvem Komiiekca. Ecsu xe 
oOpa3s0BaHHe KOMIVJIeKca MpedynpeduTb WoOapmenuem 3% MOUeBHHEI, TO IpH- 
OaBAeMaA abOJ1a3a COBeEPpMIeHHO He BJIMAeT Ha aKTHBHOCTh JITO. 

Mbt cuntTaeM, 4TO Mepexo B JiareHTHoe cocroaHHe JIT® npu o6pa30BaHuu 
KOMIWIeKca C aJIboOlasoH OObACHHeTCH S9KPAaHHYPOBaHHeM AKTHBHbIX WeHTPOB 
9TOrO epMeHTa YACTHMAMH aJibONAaspl. 

B HacTosljee BpeMA H3BeCTHO, YTO PA BHYTPHKJeTOUHBIX (bepMeHTOB, 
BXOJAULMX B COCTAB MUTOXOHAPHH, HaXOAUTCA B JaTeHTHOM COCTOAHHH H Tepe- 
XOJMT B AKTHBHOe COCTOAHHe MPH paspyWieHHu MUTOXoHApHh (1°-18). Oro saBuie- 
HHe CBASbIBAeTCA C PeryAWMeH AKTHBHOCTH YKa3aHHbIxX (epMeHTOB. 

Mbt B aHHOM cuJlyuae HaOwJOoaeM H3MeHeHHe pala cbH3HKO-XHMHUECKHX, 
a Take OHOJIOrH4YecKHX CBOHCTB BOJOPaCTBOPHMbIX (PePMeHTHBIX OeJIKOB I- 
KOJIM3a, He CBA3AHHbIX C MHTOXOHJPHAMM, MPH B3aMMOseHCcTBUH. OueHb BO3- 
MOXKHO, 4TO YKa3aHHble H3Me€HEHHA CBOMCTB H3yYYeHHbIX HaMH (bepMeHTHbIX 
Oe€IKOB TAK2KEe HAXOAATCA B CBASH C PerysAUMeH H3 PUsHOMOrMYeCKHX PyHKUMH. 


VMactrutyt 6u0xumun Ilocrynuso 
Akahemuu Hayk YCCP 4 VII 1959 
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Jloknagnn Akagemun nayrx CCCP 
1959. Tom 129, Ne 2 


PH3HOJIOTHA PACTEHHH 


M. X. UAMJIAXSAH uw JI. M1. XJIOMEHKOBA 


BJIAAHHE AYKCHHOB WH BUTAMHHOB HA POCT UH PA3BHTHE 
PACTEHMHM MPH WX OBPABOTKE FHBBEPEJIJIMHOM 


(IT pedcmaenexno axademuxom A. JI. Kypcanoeum 1 VII 1959) 


Visyyenve powH ru66epeHHOB B Mpolleccax pocTta HM pa3BHTHA pacTeHul 
MIpHBeO K YCTaHOBJeHH!O (akTOB HX B3aHMOJeHCTBHA C TOPMOHAMH pocta — 
aykKcHHamv. B ompitax c oTpe3kaMH cTe6JleH ropoxa HM JIMCTbeB MLWJeHHILBI, 
a Take C JleKaNHTHPOBaHHbIMH pacte- 
HUAMH ropoxa ObwIO MOKa3aHO, YTO BJA - 


Puc. 1. Bauanwe ofHoBpemMeHHOoro BBeze- Puc. 2. Bananne oJHOBpeMeHHOrO BBeeHUA 


HHA ayKCHHOB H ruOOepenmHHa Ha pocT H 
pasBuTHe MepHJIbl KpacHOli B yCJIOBHAX KO- 
potkoro HA. BapHvauter: J — ru66epenuH, 
7 — ruO6epesIMH HW rerepoaykcun, & — ru6- 
6epeIMH H O-HapTunykcycHas KucaoTa, 4— 


BHTaMHHOB H rHOOepeMHa Ha POcT u pa3- 
BUTHE NepHJIJIbI KpacHO B yCOBHAX KOpoT- 
Koro AHA. Bapuantyi: J — ru66epennun, 
2 — ruO0epeiiHH uw BHTamuH C, 3 — ru6- 
OepeMH ¥ BHTaMHH By, 4 — KoHTpoumb (Bo- 


KOHTpOvIb (Boqa). Moto 6 VIII 1958 r. ja). Boro 6 VIII 1958 r. 


Hue ruOOepeNIMHOB Ha POCT KJIeTOK 3aBHCHT OT COJepKaHHA B HUX AYKCHHOB: 
actbekT ruOdepeIuHa MalaeT Ip HH3KOM COepKaHHH AYKCHHOB HM NOBbIIMAeTCA 
pH yBeIMYeHHH YPOBHA UX cosepxannua (?,3-°). BMecte c TeM, B OMbITaX C He- 
MOBPeKTCHHBIMH CeAHUAMH pica HW ropoxa OblWIO NOKa3aHO, 4TO oOaBMeHHe 
reTepoayKCHHa WIM KakOro-IHOO Apyroro ayKCHHa He NpHBOMT K MNOBDbille- 
HuIO addekta rHOOepesiMHa; Np 3STOM BBeAeCHHe TOJbKO OHOTO ayKCHHa 
3aMeTHO He BJIMAeT Ha POCT pacTeHul uM 3alepxKuBaeT ero (°,”). 

PesyJIbTaTbl STHX ONBITOB aM OCHOBaHHe MpefnowaraTb, ro JelicrBue 
ruO6epesIMHa HanOOJlee YeTKO BHIABJIAeTCA MPH KaKOM-TO OMNTHMAaJIbHOM co- 
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WepxKaHu ayKCHHoB. BeposTHow mpelcTaBsAlacb Takx%Ke 3aBHCHMOCTb JelicT- 
BHA THOOepeNHHOB Ha POcT pacTeHHit OT COsepxKaHHA Apyrux akTMBaTOPOB 
pocta, H B YaCTHOCTH OT COfepxKaHHA BHTaMMHOB. C ebiO MpoBepKU 3TOrO 
MpeANOJIOKeHHA B TeyeHHe BereTalMOHHOrO ce30Ha 1958 r. HaMH B BererTa- 
IHOHHOM JOMMKe ObWIH MpPOBeJeHbI ONbITI MO H3Y4eHHIO BJIMAHHA AayKCHHOB U 
BHTAMHHOB Ha POCcT HM pa3BHTHe pacTeHHH Mp Ux OOpadoTKe rudOepeIMHOM. 

B kayecTBe OMBbITHBIX OObEKTOB ObVIM B3ATbI Mepwuisia 
KpacHaa ouctHas (Perilla nankinensis) — kopoTKo,HeBHbIit 
BUA uM pydOekua (Rudbeckia bicolor) — qnHHHO,HeBHBIM Bu. 
PacteHua nepusubt Opin mocesub 10 III uw pya6exuu 18 III; 
MepecadKa pacTeHHH MepHJIbl B Ba3OHbI Oblia MpousBeyeHa 
2 V u pya6exun 2 VI. Jlo onpira pacteHus BbIpalllMBaJIucb Ha 
HeOaronpHATHOK AHHE AHA, aC Havasia OMbITa BbIepxuBa- 
JIMcb: 1) Ha AJIMHHOM eCTeCTBCHHOM JIHe, K KOTOPOMY C Haua- 
Jia aBrycta JoOaBsasicA CBeT 3JIeKTPpHYeCKHX JIaMn, H 2) Ha 
KOPOTKOM, 9-4aCOBOM, He, CO32aBaeMOM C MOMOLIbIO 3aKa- 
TbIBAaHHA PacTeHHi Ha BarOoHeTKaX B TeMHbI dboTonepnosnye- 
CKHH JOMHK. : 

Ucnpiranve BIMAHHA ayKCHHOB HM BHTaMHHOB Ha PocrT u 
pa3sBHTHe pacTeHHH MepuIbI AY pyOeKHH Np OAHOBpeMeHHOM 
BHeCeHHH THOGepeHHa MPOHSBOLMOCb MO ClesyroulleH Cxeme. 
OcHosHow ont: 1) ru66epenuH, 0,02%; 2) rerepoayxcuy, 
0,02%; 3) a-HabrunyKcycHaa KHcoTa, 0,02%; 4) ru66epe.t- 
uu, 0,02%, u rerepoayxcnH, 0,02%; 5) rud6epenmnu, 0,02 %, 
: a-HapTHykcycHaad KucoTa,0,02%; 
6) ru66epenmuH, 0,02%, H BATaMHH 
C, 0,02%; 7) ru66epennuH, 0,02%, 
HW BuTaMuH By,, 0,2%; 8) koHTpomb— 
Boa. JLonNoJHHTeIbHBIM OnbIT: 9) Bu- 
tamMuH C, 0,2%; 10) BuTamuH B,, 
0,2%; 11) koxHTpomb — Boga. Bee 
BeUleCTBa BBOJWJIMCb B pacTeHHA B 
TeueHHe | MeC. KaleJIbHbIM CnOcO6oM: 


Puc. 3. Bauanue ayKcHHoB 4 ru66epenmuna 
Ha pOCT H pa3BHuTHe pyJOeKHH B yCJIOBHAX 


KOpOTKOrO AHA. Bapvautol: / — ru66epen- exKeHEBHO YTPOM Ha BepXyIKy Me- 
JH, 5 — rerepoayKcuH, 6 — O-HadpTuayK- PHJJIbI HB WeHTp poseTKH pylOekuu 
ee ere, a2 — a KON TPONE | (BONA); HaHOCH/IaCb Of[Ha Kalla BelllecTBa 


Moto 8 IX 1958 r. s 
yKa3aHHOu KOHIUeHTpallHy, B CJ1yuae 


cMecH B Kalllecolepxalacb Ta %Ke KOHICHTPallMA KaxKOPO BelllecTBa, Kak 
M IIpH pa3febHOM BHeceHHH. OcHOBHOH ombiT Obl Hayat 7 VII mw 3akoH4eH 
101X, gononnutTerbupi Hayat 30 VII u 3axonyeH 15 IX. [lostopuoctp 
4-KpaTHaa. 

B ycloBHAX KOPOTKOrO AHA BIIMAHHe rHOOepeIUHAa Ha NepHJJIy CKasaslocb 
BeECbMa ONpefevIeHHO: pacTeHHA B pocTe CTaJIM ObICTPO MeperOHATh KOHTPOJIbHbIe 
pacrenusa. AyKCHHbl, B3ATbIE B OTICJIbHOCTH, SaepxKaM pocT pacTeHH Me- 
PHJIbI, IPH4eM reTepoayKCHH 3aepxKasl ero B MeHbIeH Mepe, 4eM G-HapTH- 
ykcycHaa KucJoTra. Pacrenua, oJHOBpeMeHHO oOOpaOoTaHHble rMO6epeHHOM 
WM ayKCHHOM, 3aHAJIM cpeqHee MomOmKeHHe MexKAy pacTeHHAMU, OOpadoTaHHbIMu 
TOJIbKO rHO6epeJJIMHOM, MH KOHTPOJIbHBIMH PaCTeEHHAMH; IPH COBMeCTHOM Ke 
TelicTBuu ru66epeiiuHa u O-HadpTuyKcyCHOH KHCJIOTbI pOCT pacTeHHH OKa3ai- 
CA MOUTH CTOJIb Ke 3aflepxKaHHbIM, KaK B CJly4ae UCNOMb3OBaHHA OTJe/IbHO 
B3ATOH O-HapTHJIyKCYCHOM KHCOTHI. ITO XOpOWO BUAHO Ha pre. |, re pacrenusz 
NepHJJIbl CtoTorpapHupoBaHbl Yepes MecaAI Mocwie HavaJla OMIbITa. 

IIpu BBeeHHH B paCTeHHA OTAe/IbHO B3ATbIX BHTAMHMHOB POCT HX MaJIO OT- 
JMUaJICA OT POCTA KOHTPOJIbHbIX pacTeHHli, HO Mp COBMeCTHOM BO3JeliCTBHH 
OMHUM H3 BUTaMHHOB HM TrHuOGepesMMHOM POCT paCTeHHH pe3kO yCHJIMBaJICA H 
OHM ObIIH 3HaUMTebHO BEIUe pacTeHuli, OOpaOoTaHHIX OHM TOJIbKO ruOOe- 
pemiuuom. Ha puc. 2 npescraBsleHbI pacTeHHA NepHIbl, OOpadoTaHHEIe OJHHM 
ru6OepeIHHOM HW rHu6OepeJJIMHOM COBMeCTHO C BHTaMHHAaMH. 

459. 


ConocrapjeHHe MOJYYeHHBIX JAHHbIX CBUeTeIbCTBYeT O TOM, TO IPH BBE- 
jleHuu B pacTeHua ayKCHHOB (rerepoayKcHHa H a-HadTHJlyKcCyCHOu KHCJIOTHI) 
B H3ObITOUHOM KOJIMYeCTBE OTUCTIHBO BbIABJIACTCA AHTATOHH3M B UX BJIMAHHH U 
BO BHAHHM ruO6epeduna Ha pocr pacrenul. IIpH BBeqeHuM B pacTeHHA BUTa- 
MuHoB (BuTaMuHa C M BHTaMuHa By) CTOMb xe OTYCTIMBO BbIABAACTCA CHHEP- 
ru3M, Kora UX BIMAHHe WM BIMAHMe PHOOepemMHa CyMMUpyeTca H MoNyuaercr 
GombuIuH acpdekT, YeM B CJIy4ae, Kora 
9TH BelllecTBa OepyTCA B OTMeJIbHOCTH. 

CopeplleHHO TOXKMeCTBeHHad KapTH- 
Ha Opuia nowyyeHa Ha pacTreHHAX Te- 
PUJIJIbI B YCJIOBHAX JJIMHHOFO JHA: COOT- 
HOWeHHe poctTa Ha UWBeTYWIMX pacreHHAx 
NepHJWIbl ObwWIO TaKOe %e, KaK Ha pac- 
TeCHHAX BereTHPYIOULX. 

Y pyAOekui BbIABHVJINCb B OOULeM Ta- 
KHe K€ 3AKOHOMePHOCTH, KaK H y Me- 
pusabt. B ycuIOBHAX KOPOTKOFO JHA pa- 
CcTeHHA pyOeKHH, OOpadoTaHHble rerTe- 
poayKCHHOM H a-HadTHJlyKcyCHOH KHC- 
JOTOH, He Mepelwiu kK OOpa3s0BaHHto 
cTeOJIA HW OCTaIHcb B (a3e po3seTKH, 
Tora Kak pacTeHHA, OOpaOoTaHHble rHo- 
OepeJJIMHOM, OOpa30BaJiH Kpynuble cTeO- 
JH WM 3aupemv. Takoe xe movlomxkeHHe 
ObluIO H B TOM CJIyuae, Kora pacTeHua 
oOpabaTbIBaJIHCb PacTBOPaMH OTJebHO 
B3ATbIX BHTAMHHOB (CM. puc. 3). 

IIpH ofHOBpeMeHHOM  BBeJeHHH 
Q-HaPTHJIyKcyCHOH KHCJIOTBI WH rHud6e- 
pewIHHa, KaK HB CcAyyae MepHJbI,— 
a-HapTHJlyKcycHad KHCIOTa TOPMO3HIa 


Puc. 4. Banaue oOJHOBpeMeHHOrO BBeje- a = 6 
HUA AYKCHHOB M THOGepenmuna Ha pocr uw  POCT PaCTeHHH, BbIsSBaHHBIM THOOepe- 


pa3sBuTHe pydOeKHH B YCJIOBHAX KOpOTKOrO JIHHOM. IIpu OMHOBPeCMCHHOM BBeJTeHHY 
Ana.Bapuantoi: | — ruOdepenmun, 7 —ru6- yerepoayKcHHa MW rudO6epesMHa pocT 


OepeIHH H LeTepoayKcuu, 8&8 — rud6epeu- « : 
nH M G-HadpruayKcycHaa Kucnota, 4— pacTeHHH MPOUCXOAMJI CTOJIb Ke HHTCH 


KOHTpob (Boa). Potro 8 1X 1958 r. CHBHO, KaK HM Np oOpaOoTKe OJHHM 
TOJIbKO rHO6epeIHHOM (puc. 4). 

IIpH oOHOBpeMeHHOM BBeJeCHHH BUTaMMHOB H rHOGepesMuHa HaGs1OJasOcb 
yciWuleHHe pocTra pacTreHHH CpaBHHTebHO C TeM BapHaHTOM, re oOpaborKa 
MpOH3BOANacb TOJIbKO TrHOO6epeJJIHHOM. 

B ycJIOBHAX JVJIMHHOFO JHA BIMAHHe AYKCHHOB, BHTAMHHOB MU rHuOOepesmuHa 
Ha pocT H pa3BHTHe PyOeKHM BHIABHJIO Te He 3aKOHOMEPHOCTH, YTO H B yc- 
JIOBHAX KOPOTKOFO JHA: MpH OMHOBPeMeHHOM BBeCHHH B pacTeHuA a-Had)- 
THJYKCyCHad KUCIOTa TOPMOsHsa acddexT ruOOepedMHa Ha pocT pacreHuit, 
a BHTaMuHbI C uM By 3HauHTe/IbHO yCHJMBasIH ero; IPH OHOBPeMeHHOM BBe- 
WeHuu rMOOepedIuHa U TerepoayKcHHa PocT pacTeHHii MpOXoAU Tak xe, Kak 
H IpH OMHOM TOMbKO TrHOOepeMHe, HO WBeTeHHe HaCTYMMIO paHbille, vem y 
BCeX J[pyrHX BapvaHToB. JlaHHbIe MO pocTy HM pasBUTHIO pacTeHuli, NepusEI 
HW pyMOeKHH, NOyYeHHEIe B OOOHX oOMNbITax, NpHBOAATCA B Ta6u. |. 

IIpupeqeHubie B HacTosileli paOore WaHubie NOKaSbIBalOT, TO BAMAHMe ru6- 
OepeJIMHOB Ha POCT M pasBUTHe PaCTeHHi 3aBMCHT OT Ha/IMYMA B HUX AyKCHHOB 
M BuTamMuHoB. IIpu BBeseHHM B pacTreHuaA H3O6HITOUHOTO KOJIMYeCTBa ayKCHHOB 
(rerepoayKcuHa H o-HadTusyKcycHoit KUcsOTHI) acbbekT ru66epeMHa Nazaer — 
y NepHJIbI B OOOMX ClyyanxX, y pyOekuH B cMyyae a-HadrusyKcycHo KUCHOTHI. 
TO yKa3biBaeT Ha TO, YTO HaMOombUIemy addbexty ruO6epennuHa COOTBETCTBY€T 
OMpeeleHHbIt YPOBeHb cCofepxanua ayKcwHoB. I]pu BBeqenuu B pacTeHue 
U3ObITOUHOTO KOJIMYeCTBa BUTaMHHOB (BHTaMuHa C u Buramuna By) adbdext 
ruO06epeHHa Bospacraer. 
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Ta6muua 1 


BuMsHMe ayKCHHOB M BUTAMHHOB Ha pOcT M pasBUTHe pacTeHUli pH OJHOBPeMeHHOH 
oO6pa6oTKe ux rHu66epesMHOM 


—E 


J\aMHHbIit ReHb KopotTkul eHub 
BbICOTa Ppac- BbICcOTa pac- 
OyTOHH- | 1BeTeHHve| creHHa, cM 6yTOHH- | 1BeTeHHe| cCTeHHA, CM 
popes 3auua 3alua 
B Ha4da-|B KOHIe B Hada-|BKOHILE 
Je OrbITa Jie ONbITa 
ObiITta OmbITa 
z Ilepuama kpacuaag f 
1. Tn66epeamuy _— — 32 NOY AS WAKE Ze WAROE B0 93 
2. TerepoayKkcun — — 32 DOM EZOMVAle trom VA Ly | a oe ot 
3. oa-HadbrunyKcycuaa 
KHCJ. — ~- 30 46 | 26 VII | 7 VIII | 29 49 
4, Tu66epenmuu u rerte- 
poayKcuH -- —- Be Ole ZOMVIl eos Vill 26 is 
5. Pu66epenmuy u a-Had- 
THYKCyCcHan KHCU. — _ 32 53 | 26 VII |42 VIII | 30 49 
6. Tn66epenmun u BuTa- 
MuH C -- = 31 11326 VIL 3 VILL 2333 404 
7. Tu66epermMH wu BUTA- 
mMuH By — — 34 NL AS WAVE |i tay WARE I io 105 
8. KoxtTpoub — Bona — — 32 69 | 26 VII | 4 VIII | 30 65 
9. Buramun C —~ — 15 Bs | ZO) SADNT | aE Ips 15 30 
10. Buramuy By j — ~- 15 Sl eZO VAL SO IVAIT IF 15 33 
11. Koutpomb — Boga — — 15 30 | 20 VIII|31 VIII | 45 33 
PynOexua 
1. Tn66epeamu ZOE VTE Ss VN Roget (138s 23 eViiie | Ze EX |) Pose De 
2. TerepoayKcux 25 VII | 17 VIII} Pos. 99 — _ Pos. | Pos 
3. a-HadtusyKcycuaa 
KHCJI. 25 VII | 16 VIII} Pos. 78 — — Rosa sRos. 
4, Tu66epenmmu vu rete- 
poaykcHH Bey WAVES) WALD |) tree. | ASS) | PAS WWE — Posaieegoes 
do. [Dn66epemuH u a-Had- 
THIyKcycHad KuCI. Zon VIL Gs Ville Poss 404s ray 1 _ oe, iP keh 
6. Tu66epenmmH u BUuTa- 
MHH C 28 VII |44 VIII | Pos. | 145° || 5 VIII — Ios. | Os 
7. TH66epenmHH uM BHTAa- 
MHH By Prey AOL Ae WANUL |) T2Xoxes, AL ata I) ay WADI — Pos. | 102 
8. KoHTpoJIb — Boya 258 VT M4 VATS Pes. |) 407 — — Pos. |Pos. ** 
9. Buramun C 20 VIII — Pos. 99 ~- -- Pos. | Pos. 
10. Butamun By 19 VIII — Pos. 88 — = Pos. | Pos. 
44. KoutTpoub — Bowa ek \WAWIE — Pos. 89 — — Pos. | Pos.- 


* Poserka. ** Pactenua ciotorpapuposanb 8 IX (cm. pue. 4), Korga B BapManTe c 
rHO6epeNHHOM OHO pacTeHHe YJVIMHUJIO cTeOeb HM 3allBeJO. 


Bce sro JaeT OCHOBaHHe NoularaTb, YTO B TOM POJIM, KOTOPyt!oO urpalor rHo- 
OepeJJIMHbI B 2XH3HEHHBIX Mpolleccax paCTeHHH, CyWleCTBeHHoe 3HayeHHe HMeeT 
UX B3aHMOJelcTBHe He TOJIbKO C ayKCHHaMM, HO H C BHTaMHHaMH. 


VWucrutytT duswonoruu pactesuit um. K. A. Tumupssesa Tlocrynuso 
Axkaylemuu HayK CCCP 1 VII 1959 


UWHMTHMPOBAHHAS JIATEPATYPA 


1p.W. Brian,H.G. Hemming, Nature, 179, 417 (1957); Ann. Bot., 22, 1 (1958). 
Cee eRe at eal lol ever a4, "ole (1909) seo an dea yea shi le Muninalk aun, 
J. Agric. Chem. Soc. Japan, 27, 675 (1953). *M. Radley, Ann. Bot., 22, 297, (1958). 
5 A.J. Vlitos, W. Meudt, Nature, 180, 284 (1957); Contribs Boyce Thompson Inst., 
poo loo) 98. Yea b uta, | aS uw maskinet gal.,.J. Agric::Chem: Soc.,. Japan,.19; 
244 (1943). 
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Jloxnaymn Axkagemunu nayrk CCCP 
1959. Tom 129; Ne 2 


AHATOMH A 


E. WH. CEQJIOB, H. A. WAPOBATOB u B. A. MYEJIMH 


KOHCEPBHPOBAHHE BHOJIOTMHUECKUX OB bEKTOB 
B BJIOKAX MOJIUMETHJIMETAKPHJIATA 


(II pedcmaeazexo akademuxom H. H. Axnuuxoeotm 25 III 1959) 


Haunnas c cepequupi 30-xX rooB Obl MpeqiomKeH pA MeTOOB 3aKJIOUCHHA 
OHOJOrMYeCKHX OOBEKTOB B WwacCTHueCKHe Maccbl. 

OcHOBHEIM MaTepHaJIOM JIA NowMMepH3allHH y OOJIbIIMHCTBa A@BTOPOB 
CJIY2KHJI MeTHJIOBLIN SC—UP MeTaKPHJOBOM KUHCJIOTHI. 

TlomuMeTHIMeTakpHJiaT OOJaqaeT pAROM cBOMCTB, WelalOuluxX ero HaH6o- 
Jiee MIPHFOAHEIM JVI Wee OOUHOH NOJIMMepH3allHH m0 CpaBHeHHIO c ApyrumMu 


Puc. 1. Amepuua; pasmep OnoKa 14 x 4,5 cM 


MOJIMMeTAKPHJIOBbIMH Sdupamu. IIpH pocraTrouHo BBICOKO TemllepatType pa3- 
MATYeHHA (OKOJIO 125°) OH OOaqaeT HaHGomee BEICOKOL IIpO3pauHOcTbIO. 

PaspaOaTbiBax Halll MeTOX MpHroTOB/eHHA Mpenapatos, MBI MbITaluch TOJly- 
UHTb HaeKHbIN CMOCOO NPHTOTOBJeHHA 6JIOKOB MOJIMMepa C BKJIIOUCHHbIMH B HHX 
OHOJOTHYeCKHMH Mpenapatamu. 

B kavecrBe MaTepHaia Jit MOMMepusalun MBI B38aNH 
M HHHUMATOp oOulero Tuna. KoxncepBupyeMbiii OObeKT oOpaOaTEIBann cbopmamn- 
HOM (10%) 4 cmupTom (noceqoBaTenbHo 50%, 96% u 100 %) 4 3aTeM Nlomeulawu 
B MOHOMEPp C CyJibtpaTOM HaTpus Ha TeM Oouee mpooOMKUTeENbHOe BpeMA, 4eM 
Coble PpasMep OObEKTA. TloqroroseHHblli TaKUM o0pa30M o6beKT noMmellaiu 
B CT€KJIAHHYIO OaHKy Cc (opnomuMepoM u cTaBHaH ee B BaKYYMHYy!l0 KaMepy, 


B KOTOPOH co3qaBanH BakyyM 20—25 mm PTYTHOrO cTom6a. Takaa o6pa6orKa 
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MeTHJIMeTaKpuaT 


cnoco6cTByeT yaJIeHHIO MeJIKHX NYSbIPbKOB BO3yxXa H3 NOP HM CKaOK TKaHH 
OnouloruyecKOrO OObeKTA, KOTOPHIe B Mpollecce NOMMMepH3allM MOM OBI M0- 
ABUTbCA B OOKe NoMMepa. He BEIHHMad OObEKTAa U3 CPOPMO/IMMepa, MbI ycTaHaB- 
JIMBaJIH CTO B HY2KHOM TIOJIOKEHHH NyTeM NOLBeWMBAaHHA eFO Ha WeKOBOM HUT- 
ke. [louuMepH3aliua mponcxoyuna MpM KOMHaTHOM Temnepatype, OObIUHO B Te- 
yeHHe 3—4 HejleuJb. 

Ilo okoHYaHHH Mpolecca creKAHHaA COpMa CaMONPONSBObHO pacTpecku- 
BaeTCA H OOK CBOOOAHO OcBOOOxwKaeTCA OT Hee. CompuKacaBlly10ca C BO3LYXOM 
HapyKHylO NOBeEPXHOCTb MOJIMMepa HeEOOXOAHMO CHATS Ha | cM BO u36exKAaAHUE 
TIOABJICHUA MeJIKUX TpeluluH. 


Puc. 2. Kopposvonupl mpenapar aptepuit 
(3 laTeKCa C TYIIbIO) KOXKH MMWa YeoBeKa; pas- 
Mep 610Ka 9 X | cM 


B pe3yibTaTe npoflesaHHou paOoTbl HaMM B OOULMX YepTax HaliweH NpHHuuN 
OJIOUHOH NOJIMMepH3allu C BKJIOUCHHeEM B OJIOK OOBEKTOB C MATKHMM TKAHAMH. 
Mb COBepWeHHO OTKA3aJIMCb OT MeTOa NpeABapHTebHOrO MOKPbITHA MATKUX 
TKaHel Pa3JIMYHbIMH MWJIOTHbIMH IJICHKaMH, KaK HelipHeMJemoro JIs MoqOOHOrO 
IIPHOTOBJIEHHA MpenapaToB. OueHb BaxKHO He JOMYCKaTb B Mpolecce NowHMepu- 
3a M30bITKa HHHWMatTopa, TaK KaK STO MOXKET MPHBeCTH K BCKHMAaHHIO Pop- 
noJHMepa, B pesyIbTaTe 4ero GJIOK NpeBpalllaeTcaA B OesyIO NeHUCTYIO TBeEpsLyt1o 
maccy. 


Hayuno-acceqoBaTeibckad madopaTopua THocerynuso 
npu Munuctepcrtre 34papooxpayenua CCCP Zo LI IoS 


HWHMTHPOBAHHAS JIMNTEPATYPA 


1J,.H. Hib ben, Science, 86, 247 (1938). # M.M. Strumia.J.I. Hershey, 
Science, 99, 105 (1944). ® W.O. Puckett, Anat. Rec., 80, 453 (1941). * W.O. Pu 
¢ ket t; Science, 91,625 (1940). ,°oMoM, Strumia,J.L Hershey,Lab::and clin. 
med., 33, 1311 (1948). °® D.Z. Bassett, Anat. Rec., 99, 145 (1950). ‘M.T. Ilpu- 
pec, Merogbl KOHCepBHpoBaHHaA aHaTOMMYeCKUX Mpenapatos, 1956. 
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JIokxxann Axkagemun nayrk CCCP 
1959. Tom 129, Nb 2 


OKCHEPHMEHTAJBHAA MOP®OJIOLH 1 


A. HW. MATBEEBA 


PETEHEPAUWMS KOCTEM CBOJA UEPEIIA Y COBAK 
MiPH FOMOTPAHCIIJIAHTAW HM CBEXKUX, KOHCEPBHPOBAHHDbIX 
HW ABTOKJIABHPOBAHHbIX KOCTHDIX OMMJIOK 


(ITpedcmaenexno axademuxom A. He Bakyaeooim 2 VI 1959) 


Tlolo*KUTeIbHbIe PeSyJIbTATHI, MOJYYeHHbIe B OMbITAX MO 3aMeUeHHIO KOCT- 
HbIX JlepeKTOB Yepela Y MJICKOMMTAaIOWIMX, B YaCTHOCTH NPM ayTOTpaHcmaH- 
TallHW CBeXKUX KOCTHbIX ONHJOK B OOsacTb AetpekTa KOcTeH CBOJ\a Yepena y B3poc- 
mix co6ak (°,°,°), MocTaBuJIH BOMpoc O BO3MOXKHOCTH HCHOMb30BaTb WIA ITOH 
WesH ToMornsacTHuecky!0 TpaHCMaHTauWio KOCTHbIX OMHJIOK. Hamu Opin 
MOCTABJICHbI ONbITbI Ha 28 B3pOCbIX coOakax. Metouka onepauwi uM rHcTo- 
jloruyeckad OOpaOoTKa ObluIH TaKHMH Ke, KaK MH PaHbille (*), C HeOOMbINHMH 
BapHalWAMH B OTJeIbHbIX CJy4anx. 

TomMoTpaHucnh#daHTaumuaA CBEKUHX ONHAOK YepenHOH 
KocTH. B JaHHon cepHu onbiTa AA 3an0JIHeHHA OOJIaCTH KOCTHOrO Jepekta 
cBoJa Yepena y B3pOcHIX coOak HaMH Oba MpMMeHeHa ToMOracTHYecKkaA 
TpaHCiaHTawuA ONMJIOK YepeMHOH KOCTH, MPOMUTAaHHbIX KPOBbIO, KOTOppIe 
CMa4MBaJIHMCb PaCTBOPOM MeHHIMIMHa HM COXPaHAJIHCb Ha JIbdy B TeyYeHHe 3— 
7 vac. np 2 u 4°. Marepuad Aaa rucTouorMuyueckoro MccJlehOBaHHuA Obi B3AT 
oT 10 co6ak yepes 3, 5, 7, 10, 15, 30, 123, 224, 309 u 395 aHeH mocae onepalun. 
TomonsacTuyeckad TpaHCIaHTaluA KOCTHbIX ONMJIOK MpHBOAUT K 3aKPbITHIO 
o6lacTH ObiBuero MedeKkTa Yepena KOCTHOH TKaHbiO (pvc. | a). Uepes 123 
u 224 HA Mocle OnepalHH HM No3qHee — 9TO BMOuHe ctOpMHpoBaHHasA KOM- 
WakTHad WwlacCTHHYaTad KOCTb, XOPOUWIO BaCKYJIAPH3MpOBaHHas, C KOCTHOMOS- 
TOBbIMH MOJIOCTAMH, COJep2KalllMMH 2XHPOBOM KOCTHBIM MOSr, C XOPOLO OTAUd- 
(pepeHUMpoBaHHOH HaKocTHHMWeH. PerenepaT WM cocTaBsIAeT eCAHHbI MaccHB 
C KOCTHBIMM KpaaMM OOacTH OpIBero AecbeKTa Yepena, WIM B BUe BbIPOCTOB 
paclpoctpaHAeTca OT STHX KpaeB K LeHTPy KOcTHOrO Jedbexta. Kpaa BEIpOcToB 
B 9TOM CJIyuae HeCKOJIbKO CIvlaxKeHbI, NMOYTH CMbIKalOTCA, HO He CJIMBaIOTCA, 
OTAeIAACh Apyl OT Apyra HeOoMbWIOH MpOCMOWKOH MIOTHO-BOJIOKHUCTOH coe- 
JIMHUTeIbHOH TKAaHH. 

B nepspbie THM Mocde Onepalluu OONacTb KOCTHOrO JedeKTa Yepena 3anou- 
HeHa KOCTHBIMM OMHJIKaMH, MpeAcTaBJIAIOul\HMH coOorI0 HeOO/IbIIMe, MOUTH 
MUKPOCKOMMYeCKOTO PasMepa YaCTHUbI KOCTH, B OCHOBHOM BelIe€CTBe KOTOPBIX 
HaXOMATCA MYCTHIE KOCTHBIE MOMOCTH. OcTeouuTE morudator. 

KpoOulmkH TepAIOT YeTKOCTh TpaHul, MH OKCH*UMIO M pacnamawTcsa Ha 6a30- 
(PWIbHbIe TIbIOKM, 3anOHAIOWMe BCe MOJIe 3peHHA MMKpocKona. Buayase 
KPOWKH PacMOsaratorcA AOBOJIbHO PbIXJIO, Me%KAy HAMM HaxofaTca HUTH CuO- 
pHa H CBOOOAHBIC KJIeETOUHEIE SJIEMCHTbI — 9PHTPOWUTHI, HeliTpOPwIE, MM- 
OUMTHI H PUCTHOUNTH. OTMeyeHEI NepexodHbre cbOpMbI OT PUGpobsacToB K OCTeO- 
KulacTaM. OcTeoksacTbl NOABIAIOTCA Yepes 7 WHel MOcMe OnepalluH, HM KOMMYeECTBO 
MX He3HauHTebHO. He HaOuloqaeTcA yBeIMYeHHA KONHMeCTBa HelTpopusoB 
HM THCTHOWUMTOB MO CpaBHeHHlO C TaKOBbIM B Te Ke CPOKH *PUKCAILMH B OMbITaX 
€ ayTOMMAaCTHKOH KOCTHbIX OMMIOK. OKOIO KpaeB KOCTHOrO JeeKTa yxKe Yepes 
3 THA mocse ONepaluu NOABAAeTCA MOMOLaa TpaHyAWMMOHHAA COoeLMHUTeWb- 
Hast TKaHb C OOJbIIMM KOMMYCCTBOM KJICTOUHBIX QJIEMEHTOB THNa duOpobmacToB 
Mi KPOBeEHOCHbIMN cocyfamH. Uepes 5 Ane nocae onepalluu KpOUIKH, sexKallne 
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y TBepLOH MOSrOBOH OOOMOUKH, OKa3bIBaIOTCA BKJIIOUCHHBIMA B STY COeMHH- 
TeJIbHY!IO TkaHb, a 4epes 7, 10 u 15 AHe Nocne ONepaluN NocMeqHAA 3anOJHAeT 
MOUTH BCIO OOJIacTb edekTa Yepena, HW KPOMWKH OKasbIBaIOTCA BKpalJleHHbIMH 
B Hee. CBoOofHOJeKallMMH OHM OCTAIOTCA JIMIUb BOJM3H Mb. OnHako no 
CBOeMy OObEMY KPOLIKH COCTABJIAIOT elle 3HAYMTEbHYIO YACTb OOMAacTH edexra. 

Kpaa kocTHoro JecdbeKTa pearupy1oT Ha MoppexjeHve rHuGebio YacTH OCTEO- 
WHTOB B HHX HM KOCTeOOpasoBaHHeM B KOCTHOMOSIOBbIX MOJIOCTAX, BeLYUIAM 
K OTPaHH4eHHIO COJep%KUMOrO STHX NOMOCTeH, BCKPHITbHIX IPH onepalun, 
OT TKaHeH oOOslacTH kKocTHOro Jedexta. Bnpouem, KocTreoOpa30BaHve HaOuJt0- 
aeTcH HW B 3aKPbITbIX KOCTHOMOSIOBbIX NosocTax. Uepes 5 WHE mocse onepa- 
WMH B KOCTHOMO3rOBOH NOJIOCTH yxKe BCTPeyalOTCA HOBOOOPa3sOBaHHble KOCTHBIe 
OaJlOUKH, a Ha NOBePXHOCTb cTapoH KOcTH B 2—3 pasa HacaMBaloTCA OCTEO- 
6nactsl. Uepes 7—10 THeli noce onepaluu y KpaeB cTrapol KOCTH CO CTOPOHBI 
TBepOH MOSTrOBOH OOOOUKH HM CO CTOPOHbI HaNKOCTHHIbI HaGOaeTca KOCTe- 
oOpasoBaHHe, 3akaH¥MBalolleecd COPMHPOBaHHeM HOBBIX KOCTHBIX OasOueK 
WM OTJIOXKeHHEM KOCTHOHM IWIaCTHHKH, OTAeeHHOH OT CTapol KOCTH pe3KO 6a30- 
(WIbHOH eMapKallHOHHOHM JIMHHeH, YTO yKa3bIBaeT Ha YCHJIeHHe MHHEepaJbHOTO 
oOMeHa KOCTH. 

HosooOpasoBaHve KOCTM HenocpefcTBeHHO B OGJlacTH KOCTHOrO JedekTa 
HauMHaeTca yxKe yepes 5 Ave Nocsie oONepallHH, KOra NOABMAIOTCA HeEMHOTO- 
YUMCJICHHbIC MOJIO[bI€ KOCTHbIe OaJIOUKH, PacnoJIOXKeHHble MO coceACTBY C KpaaMu 
cTapoH KocTH (pyc. 2). Uepes 7 qHel nocme onepaluuH KocTeOoOpazoBaHHe Ha- 
OulrofaeTCA yxKe B WeHTPaJIbHOM YacTH OOsacTH KOCTHOTO JedbekTa, He3aBHCHMO 
OT KpaeB cTapoH KocTH. KocTHpie 6alOUKM COCTOAT U3 OKCHUIbHOFO OCHOBHOTO 
BeL€CTBa HM KOCTHBIX KJI€TOK, COUHBIX, C OKPYFJIbIM CBeTJIbIM AX POM H HeMHOro- 
UMCJICHHBIMH TviblOKaMH XPOMATHHA, CO CJlerKa Oa30c:HJIbHOM UMTOMMIAa3sMoHn. 
B HoBooOpa30BaHHble KOCTHBIe OasIOUKH HeENOCpeJCTBeHHO BKJIIOUaIOTCA yuacT- 
KM OCHOBHOFO BellleCTBa TPaHCIJaHTHPpOBaHHbIX KOCTHBIX KPOIIeK: OHH 6a30- 
(PHJIbHbI, HECKOJIbKO Pa3PbIXJICHbI H He COJepKaT OCTeEOMHTOB, XOTA Ha Ooulee 
MO3QHHX CTaMHAX OCTEOWMTbI HOBOOOPa30BaHHOH KOCTHOH OawouKH MoryT 
MIPOHHKaTb B 3TH yyacTKH (pe. 3). Uepes 10 Heli noce onepallun HOBOOOpa- 
30BaHHble OaJloUKH OoJlee MHOFOUHCJICHHbI M LuddpepeHUHpOBaHHbI H 3aHHMaloT 
6ouIbIIHH O6beM; Yepe3 15 THe OHH CJIMBaIOTCA BMECTe, a MEXKAY HAMM pacnovia- 
raeTCA TKaHb P€THKYJAPHOFO THMa C PaCLIMPeCHHbIMH KPOBCHOCHBIMH CocyaMu; 
Kk 30 JHIO Mocwe ONepalHH OTJeJIbHBIe KOCTHbIe OaOUKH, CJIMBaACb BMECTE, 
oOpa3ytoT ryOuaTy!O KOCTb, 3allOJIHAIOWLYIO 3HaUHTeJIbHYIO YacTb OOsacTH 
Tecdekta. Y nopepXHOCTH HOBOOOpasoBaHHOH KOCTH pacnouJlarawoTcA MHOFOUHC- 
JIeHHbIe ocTeoOslacTHl. B jauibHeiuiemM ryOuaTaad KOCTb MosBepraetca mepe- 
cTpolike, HM OOsacTb ObiBUIerO KOCTHOTO JecbeKTa OKa3bIBaeTCA 3aNOJIHeEHHOH 
MlaCTHHYaTOH KOMMaKTHOH KOCTbIO. 

ToMoTpaHcNmAaHTawuA CBE KHX H KOHCEPBHPOBauL- 
HBX ONHAOK THPyYOuaTOH KoOcTH. JiecsexTH YepenHEIX KOCTeH 
y B3POCJbIX COOaK FOMOMJAaCTHYeCKH 3aNOJIHAJH ONHIKaMH TpyOuaToH KOCTH, 
MOJIyYeHHBIMH Mp BbICBePJIHBaHHH SMMu3OB OefspeHHOl UM MleyeBol KocTen 
HW BbIepXKaHHbIMH Ha JIbsy oT 2 Jo 53 uac. Matepuan AA ucceqOBaHHA Opi 
B3aT oT 7 coOak uepes 5,10, 15, 30, 122, 199 u 300 qHeH nocne onepauun. 
TpaHcnianTauna OnWOK TpyOuaTOH KOCTH BBISbIBAaeT pereHepallMio KOCTeH 
cBojla uepena y B3pocJbIx coOaK. KocTHpil pereHepaT BiosHe CopMupoBaH, 
MOJIHOCTbIO 3a€KPbIBaeT OOACTb ObIBLIETO KOCTHOFO AedeKkTa HM HMeeT THMMUHOE 
cTpoeHve uepenHol kocTH. IIpouecc perenepauMu He MMeeT CYIIeCTBEHHbIX 
OTIMYHM OT Mpollecca MpH TOMOTPaHCManHTalHH B OONAaCTh KOCTHOrO Aedexta 
yepella ONMIOK YepenHOw KOCTH. OrpullaTerbHbll pesyJbTaT HaOMOMAaIcs HaMu 
TOJIbKO B OJHOM CJly4ae, IPH B3ATHH KOCTHBIX ONHJOK H3 XpaHUBIUelcA Ha JIbAy 
KOHeYHOCTH 3aOHTOrO XKUBOTHOTO Yepe3s 53 yaca Nocsie ero CMepTH: Mocwe one; 
palluH y cOOakH Obl OTMeYeH PasJIHTOM OTEK TEMeHHOM OONAacTH, a 3aTeM H BCeli 
MOPAbI, a IpH uccieqOBaHHH MaTepHaJa yepes 300 AHeli Mocse onepallHH OKa- 
3alOCb, 4TO JesbeKT YepemHOM KOCTH OBI 3anoHeH rpyOoBOJIOKHUCTOH py6- 
Il(OBOH TKaHbIO. 

461 


TomoTtpaHcnaaHTawuaA ABTOKAABUPOBAHHHX OH 
mOoK wepenHok KocTH. B kKayecTBe TOMOTpaHCiaHTaTa UCMOJIb30- 
BaJIMCb BBICYIeHHbIe mpH 56° yepemHble KOCTH coOaKH, MoOfBepriuivecsd 3aTeM 
H3MeIbUCHHIO U ABTOKJaBHpPOBaHulo B TeveHHe 2 yac. np JaBsenuu B 1,5 aTM. 
u Temiepatype 125°. Marepua Aa uccieqoBanusa Obi B3aT oT 11 B3pocuBIX 
co6ak uepes 3, 5, 7, 10, 15, 30, 300 u 441 aHe nocue onepanuu. IIpu uccate- 
joBaHun uepes 300 u 441qHel mocme OnepallMH MaKPOCKONMYeCKH OblJIO OOHA- 
py2KeHo, 4TO OO/lacTb ObIBUerO KOCTHOrO AeekTa NOBOJbHO TOHKAaA, JIerKO 
mporuOaeTca Mp HakaBIMBaHHM WHHIUeTOM, a pM yape MMHWETOM He CTyYHT, 
Kak KocTb. Muxpockonwyeckoe H3y¥eHHe STHX OObEKTOB NOKAa3aJlO, YTO Kpad 
crapoH KOCTH pe3koO OOppIBaloTcA y OOsacTH epekTa, M NocieqHAA 3aKpbiTa 
JIMIb He3HauHTeIbHOM mMpocmowKOH YrpyOoBoJIOKHHCTOH pyOlWoBOoH TKaHU 
H BPOCLIMMM B OOMacTb JedbekTa MbIMeYHBIMH BOOKHaMM (puc. | 6). Llog06- 
Had 2%Ke KapTHHa HaOwJIOJaeTcCA MpH HaHeceHHH JleeKTa B TeMe€HHOM KOCTH 
y B3pocuHIx coOak 6e3 NocJeLyrouleH TpaHCMaHTauMu KOCTHBIX ONHVJIOK. 

ABTOKJaBUpOBaHHble KOCTHbI€ KPOWIKH SHaYHTeIbHO OOJIbUIMX pa3MepoB, 
yeM B Cly¥aix C TOMOTpPaHCiaHTauMel CBe%KMX KOCTHBIX OMMJIOK, TaK Kak 
BBICYIUCHHaA KOCTb WHave, KPylHee, W3Meb¥Yalacb, YM CBe%KaA KOCTb, NO]- 
BeprHyTad BbICBepJIMBaHHMIO (ppesoM. ABTOKJaBHPOBaHHble KPOWKH COfepxat 
M10 HeCKOJIbKy JeCAiTKOB (PHKCHPOBaHHbIX MPH BbICYLIMBaHHH KOCTHBIX KJICTOK 
B OCHOBHOM BellecTBe. B Hauasie KPOWIKH JI@KaT JOBOJIbHO PbIXJIO, WH MexKLy 
HHUMH HaXOMATCAH CBOOOAHbIC SPHTPOMHNTHI, HelTpO*uJIbl H OCKOJIKH UX sep, 
HMTH (buOpuHa. SHauNTebHOe KOJIMYeCTBO (HOpOOacTOB HU BOJOKOH HaOuJIt0- 
laerca yxKe Yepe3 5 WHeH Noce ONepaluH OKOJO TBEPpAOH MO3rOBOH OOOTOUKH 
WM y KpaeB CTapoH KOCTH CO CTOPOHbI OONacTH Wedekta, a Yepes 7 AHeH Nocwe 
onepalluv — HW M@KAY KPOWKaMH WeHTpabHOH 4YacTH OOacTH WedekTa KOCTH. 
B HeKOTOPbIX KPYMHbIX KOCTHbIX KPOLIKaX OCTCOMHTLI COXPaHAIOT CNOCOOHOCTb 
OKpallHBaTbCA, OHH He MMKHOTH3HPOBaHbl HM HMeIOT BH, HOPMA@JIbHbIX KOCTHBIX 
KuleTOK. Takue OCTeOWMTbI BcTpeyatoTca Yepe3s 5, 7, 10 u gaxe 15 RHE NOCHE 
TpaHcnanTalnn. PeaklWAl TKaHeH BHYTPeHHeH cpeabl H OKPy2KalouluxX MeCcT- 
HbIX TKaHeH Ha ABTOKJIABHPOBaHHble KOCTHbI€ KPOIIKH Takada Ke, KaK Ha Wy Ke- 
pomHoe Teo. 1) OT Me2KMBILUCUHEIX COCMHUTCIbHOTKAHHbIX MPOCMOeK B OOsAaCTb 
WeeKTa YCTPeMJIAeTCA OFPOMHOe KOJIMYeECTBO HelTpopusIoB HW Makpocbaros, 
KOTOPble HHPWIbTPHpy!wOT STY OO/acTb yxKe yepe3s 5, a ocoOeHHO Yepes 7— 
8 Hel nocie onepamuu (puc. 4 a); no3sqHee KONMYeCTBO MakKpoWaroB yMeHb- 
maeTcA, HeHTPpOuJIbl NOABepratoTrcaA MaccoBomy pacnaly, 2) KPynHble aBTOKJa- 
BHPOBaHHbIe ONMAKM MoOfBepralorcA WNKAlcyAALMH, OOBOaAKHBaAch MWpocsoH- 
KOM MIOTHOM BOJIOKHHCTOM TKaHM C 3peuIbIMM (uOpouuTamu (puc. 46). MemKue 
KPOLIKH paccacbiBaloTcaA Opicrpee KPyMHbIX, MPH 9TOM OHH OKPyaloTcsA octTe- 
OkJlacTaMH; MOceqHUX OcOOeHHO MHOro yepes 10 Hel nocme onepalwun. OpHAaKo 
—mpolecc paccacbiBaHHA OCHOBHOM MaCCbI KPOLWIeK MpoTeKaeT KpaiiHe MejWIeHHO, 
MW elle yepe3 30 Hel Mocie olepalluu B TKaHb OONacTH edeKTa 4Yepena BKpat- 
M€HbI KPyMHbIe KOCTHbIe ONWIKH. OHM MOMHOCTbIO HHKalicyMpoBaHpl. Uepe3 
300 u 441 AHel nocme onepalHu OMMIOK yxKe He BCTPeyaeTCA MH BOMOKHUCTHIC 
COCMMHHTEIbHOTKAHHBIE = CYMKM, OKPyKaBIIMe MX M sleKallue B buOposHoii 
pyOWoBol TKaHH, MpeACTaBJIAIOTCA MYCTbIMH. 

Kocruple Kpaxt RecekTa OTBeuaIOT Ha NOBpexeHHe MPH oNnepallMH HOBOOG- 
pasoBaHiem OasloueK KOCTH B KOCTHOMOSFOBBIX MOJIOCTAX HM HallwlacTOBaHHeM 
MOJIOAOH KOCTH Ha Kpau cTapoH. 

HopooOpasoBaHne KOCTH eT M B OONacTH JetbeKTa y KpaeB cTrapol KocTu 
HU y TBepoH MosroBoli OOO0UKU, HO OYeHb cila6o. IIpouecc HoBoo6pas0BaHHA 
KOCTH B TKAHM OO/lacTH JedeKTa Yepena 3aKaHUMBaeTCA OTMOMKeHHEM He3sHayH- 
TeJIbHBIX KOJIMYECTB HOBOOOPasOBaHHOH KOCTH Ha KPYMHble aBTOKIaBHPOBaHHble 
ONMIKH, MpHYeM MoceqHHe B WasbHelWeM NokBepraiorca pesopOuHH, a TOH- 
KHe IIaCTHHKH BHOBb OOpa3s0BaHHOH KoOCTH ocTatoTca uM yepes 300 u 441 qHeli 
nocle onepaluv. OfHako kKakoro-1H60 3HaveHHA JIA 3aMelleHUA KOCTHOrO 
meekTa wepela KOCTbIO OHM He uMeror. JletbeKTHI YepenHEIX KocTeli B 9TOTi 
CepHM OMNbITa 3aMellawOTCA MPOCIOUKON MIOTHOH BOJIOKHUCTOH pyOWoBol TKaHH. 
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Puc. 3 


Puce. 4 


JLAH, tT. 129, Ne 2, Matseesa 


PesioM¥pyst HalllH JaHHble, MOXKHO CKa3aTb, YTO MPH ayTomMacTHyeckoli 
‘TPaHCIWIaHTalHH KOCTHBIX OMNMJIOK B OOsacTbh AeeKTa YepeMHbIX KOCTel y B3poc- 
JbIX coOak B 100% csly4aeB MpOHCXOAUT MoHaA pereHepauua KocTeli, HE pe- 
TeHePHPYIOWAX MPH OObMHIX yCIOBMAX NoBpexkKenua. pu romorpancnan- 
TaWHH CBe%KHX HW KOHCEPBHPOBaHHBIX ONMIOK Mpollecc pereHepallMH KOCTH 
IIPOHCXOMT, HO Me€Hee MOJHO UM C HEKOTOPOM 3alepxKOH Ha MepBbIX cTaqMAX, 
10 CpaBHeHHio C pereHepallueH Mpu ayToTpaHcniaHTalwuu. Oco6eHHo pesKo 
3aMeWIAeCTCA PaCCaCbIBAHHe KOCTHBIX OMHIOK. Pemarioulyio pouwb B mporecce 
pereHepallMH KOCTH B CJlyuanX C TOMOTPaHCIWIaHTalMeH, Kak H pu ayTomua- 
CTHKe, HeCOMHEHHO, Mrpalor MepecaxkeHHbIe OMWIKH, KOTOPBIe SABJIAIOTCA 
He TOJIbKO CTHMYJIATOPOM, MOOyxKaroliyM MeCTHYIO COCAHHHTeIbHYIO TKaHb 
K MeTalla3HH B KOCTb, HO HM 3JIEMCHTOM, yUAaCTBYIOUIHM B MOCTPOeCHHM HOBOK 
KocTH. M3 Hux OOpasylOTCH BOJIOKHUCTbIe CTPyYKTYPbI, KOTOPbIe BKJIOUAIOTCA 
B HOBOOOpasylollyrocaA KocTb. K nofso6Homy BbIBOLY 06 aKTHBHOM pow KOCTHBIX 
TpaHCIIaHTaTOB MPHXOAUT PAL aBTOPOB, PaOoTaBLUIHX C Nepecaykou TpyOuaThIx 
KocTeH B KJIMHHKe HW B 9KcriepHMente (1,?,°). KocrHpie ONHIKH, NO_Beprummueca 
aBTOKJaBUPOBaHHiO, MpecTaBJAIOT COOOIO MepTBHIM MaTepvaJl. OHM BBI3bIBaIOT 
BOCIAJIMTeIbHYIO peakIHIO OKpyXKaloulwX TkKaHeH Ha uyKeposHoe Tes0: 
HHMWIbTpauwto HeTpodusamMu, Makpo(araMu VM HAKAMCYJIAWMIO; pasyMeeTcs, 
HMKaKOrO BKJIIOUCHHA MX BOJIOKHHCTHIX CTPYKTYP B HOBOOOPa30BaHHY!O KOCTb 
He IIPOHCXOJHT, XOTA He3HAaUHTeJIbHOe KOCTeOOpa30BaHHe OKOJIO AaBTOKJaBH- 
PpOBaHHBIX KpoOlleK HaOwJiofaeTca. OTH cakTbI COOTBETCTBYIOT JaHHbIM psAya 
aBTOPOB O BOSHHKHOBeCHHH B HEKOTOPHIX CydadX OCTeOreHHOH TKaHH BOKpPyr 
yOUTHIX KHMAYeHHEM KOCTeH, NepecaxKeHHbIX B MOKOXKHYIO KJIETUATKY MV MbILLUILBbI 


aye 
BuBOZ HE 


1. TomoTpakcnwiaHTauwA CBexKHX H KOHCePBHPOBaHHbIX ONHMJIOK YepenHplx 
WJIH TpyOuaTbIX KOCTeH B OOJIaCTb JedbekTa cBOfa Yepena y B3POCJIbIX cOOaK 
MpHBOAUT K 3aKPbITHIO 9THX eeKTOB HOBOOOpasoBaHHOH KocTbIO. IIpunyn- 
HaIbHOH pa3HHUbl MexKy MpHMeHeHveM YepenHOH HW TpyOuaTOH KOCTH He Ha- 
OslOaeTcA, Mpolecc pereHepalluu KOCTH OJMHAKOBO HJeT B TOM H ApyroM cuJlyyae. 

2. KoHeuHbI pesyJIbTaT NpH TOMOTPaHCMIaHTalMH CBexXUX HM KOHCePBH- 
POBaHHbIX KOCTHBIX ONHJIOK HeCKOJIbKO Xy2Ke, YEM IPH ayTormsJacTHyecKol 
-TpaHCciJiaHTawW CBexKHX KOCTHbIX OMHMJIOK: HMeIOT MeCTO OTJCJIbHbIe CIy4Yan 
He COBC€M MOJIHOFO 3aKPbITHA OOsIacTH KOCTHOrO JedekTa pereHepHpoBaBluien 
KOCTBIO. 

3. TomoTpaHcnaHTawuA B OOacTb KOCTHOTO JedeKTa cBofla Yepena KOCT- 
HbIX ONMJIOK, BbICYIICHHbIX MH MOMBepruIMXCA aBTOKJaBHPOBaHHW, He BbISbIBaeT 
pereHepallWu KOCTH, MU OOsaCTb KOCTHOrO AeeKTa OCTaeTCA 3aKPHITOH MJIOTHO- 
BOJIOKHHCTOH pyOWOBOH TKaHbIio. 


Vucrutyt Mopdomoruu 2uBOoTHBIX uM. A, H. Cepepiosa Llocrymus10 
Axkaylemuu HaykK CCCP 22 V 1959 
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PHZHOMOLHA 


B. fF. KACCHJIb 


YCJIOBHOPE®JIEKTOPHDIE BJIAAHHA C PEWENTOPOB )KEJIY KA 
HA COJIEBOMW AMMETHT BbICLIMX )KHBOTHbIX 


(ITpedcmaenexno axademuxom A. H. Onapunoim 14 VII 1959) 


Tlo HeKOTOPbIM JIaHHbIM, Y BbICOKOOPraHH30BaHHbIX 2KHBOTHBIX BJIMAHHE 
BHYTPeHHeH cpeAbl Ha NOBeeHHe B 3HAYHTeIbHOM CTeNeHH peaslMsyeTCA Yepes 
cucTemMy HHTepollentopos. B YwacTHOCTH, MOXKHO CYHTATb YCTAHOBJICHHBIM, YTO 
B peryJAMHH MHUeBOH JeATeJIbHOCTH CYULECTBCHHY!0 POJlb HrpaloT HMIIyVJIbChI, 
BOSHHKalollve Mp pasqpaxkeHHH MeXaHOPeLeNTOPOB MMUeBapHTebHOrO Ka- 
Hama (2-48-18), 

Meuee u3y4eHO yyacTHe HHTEPOWENTHBHEIX 30H B (OPMHPOBAaHHH cCiellMaJiH- 
3HpOBaHHOrO MHUeBOrO MOBeACHHA, MPOABJIAIOWerocA B U30HPaTeJIbHOM NO- 
rJIOMCHHH TeX WIM HHBbIX BelllecTB. CormacHo uccefopaHuam A. M. YroueBa 
u B. H. Uepuurosexoro (1°), ofHOM H3 TaKHX 30H ABJIAIOTCA pellenTopbl Kapo- 
THLZHOrTO K1yOo4UKa. 

OyHako cnelMpuyecKoe H3MeHeHHe MHULeEBOrO MOBeJeCHHA BO3MOXKHO H JO 
TOrO, KaK ompeyesieHHoe BeleCTBO IPOHHKJIO BO BHYTPeHHIOIO cpejly, T. e. 
elle TOra, KOra OHO HaXOJHTCA B MpocBeTe %KeJlyAOUHO-KHWeYHOTO TPpakKTAa. 
Hamu (°,’) ObWwIo MoKa3aHO, YTO YBeJIHYeHHe KOHUeHTPallHH COM B *KeMyIou- 
HOM COJe€p#KHMOM IIPHBOJMT K pe*~huleKTOPHOMY YMEHbIeHHIO COeBOrO amneruta 
(oq «alMeTHTOM» MbI NospasyMeBaeM YPOBeHb MMUWeBoro BOSOyKJeHHA NO OT- 
HOWeHHIO K oOlpeseieHHOMy BHyAy muuiH). MMetorca ocHOBaHHA MoJaratb, 
4uTO yKa3aHHaA peakIMA ABJIAeTCA Oe3ycuIOBHOpedekTopHoH. JlambHeliuaa 
paspaOoTKa 5TOrO BOMpoca NoKa3asia, YTO H3MeHeHHe COeBOrO alneTHTa pu 
pasqpaxkeHHH pellenTOpoB XKeyAKa B HEKOTOPHIX CJlyYaixX HMeeT yCJIOBHOpe- 
JIEKTOPHbIM Xapaktep. Hacrosmlaa paOota mocBAllleHa UCCJIeqOBaHHIO yCJIOBHO- 
peJIeKTOPHBbIX BJIMAHHH Ha COJeBOH alNeTHT, BOSHHKAIOWIMX pH MexXaHWyeckHXx 
H XHMHYCCKHX pa3\paxKeHHAX Ke yKa. 

Metoj.¥ kK a.B ocHOBHOM NpHMeHAJIaCb Ta Ke METOAUKA, YTO HB pesbIyuLeM 
uccuieqoBaHun (*). OnbiTb! Ha coOakax c QucTyJo# xelyaKa mpoBosuaucn 
B 3BYKOHENPOHHIWaeMOH KaMepe HIM B W30JIMpOBaHHOM KOMHaTe. Ha craHke 
mlepe, coOakou CTOsa 3aKpbITaA NowIKa c 4—8 4alIKaMH, B KOTOPbIe Ha/lHBa- 
Jiocb No 15 MJ MONOKa C Pa3/IM4UHBIM CofepxkakHeM NoBapeHHoH coau. Teper 
mpoOoH KPpbIlIKa OTKHAbIBalacb, H coOake MpeocTaBJAJICA BHIOOp MOIOUHO- 
COJIeEBbIX PacTBOpOB. BEIMHTHIe PaCTBOPbI BbIIHBaJIHCb Yepes OTKPbIBAeMYIO Ha 
BpeMA olbiTa Pucrysy xenyZKa. Ilocne kaxok mpoOpi xeyAOK MpoMpiBasica 
TenvioH Bool. AKT jakaHuad perucTpuHpoBasica rpacbwyeckH Ha 3aKONUeHHON 
jiente KuMorpada. IIpoOni cileqoBanu yepes pa3IMYHBIe MPpOMeXKYTKH BpeMeHH, 
oObldHO OT 5 Zo 20 muH. B Ka>KJoM onbiTe mocule HeCKObKUX MpeABapUTeJbHBIX 
mpoO B %*KedlyoK yepes *ucryJly HesaMerHO JIA X%KUBOTHOTO BBOAUAU 300— 
500 MI BOJbI, THMepTOHHYeCKHX pacTBOpoB XJOpucToro HaTpuax (3—5%), 
caxaposbl (27—60%), rtoKo3bi (27—40%) uw mp. M ocTaBanH MX TaM Ha pa3- 
JIMUYHbIe CPOKH (OT 3 MHH. Jo | yaca). B HekoTOpbIxX onbITax B NOMOCTH wey AKa 
pasqyBasica OaJIOH M3 TOHKOH pe3HHbI, B KOTOPHI BBOANMOCh 300—500 mu 
Bobi. Uepes HeOOJIbIIHe MPOMEKYTKH BPeMeHH Noce BBeIeHHA B NONOCTS 
*KeNYAKa PasJIMYHbIX BeeCTB cOOake MpelMaranH OO‘MHBI BLIOOP MOMOUHO- 
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COJIeBbIX PaCTBOpOB. SaTeM XKeJyNOK ONMOPOXKHAMM, TWaTeIbHO MpPOMbIBaJIi 
BOMOH HM BHOBb MpOBepsAJIM peakunio BblOopa. IlapasieibHO Cc CoseBbIM alme- 
THTOM YUMTbIBAJICA YPOBCHb MMTbeBOrO BosOyxTeHHA. JIA ZTOFO XKMBOTHLIM 
mpeliaralacb BOJa—JIHOO B OAHOH 3 Yalllek NOWIKH, HOO B OTJebHOL MUCKe. 

PesyabTaTb. B HecKOJbKMX NpeABapHTebHbIX OMbITaX ycTaHaB- 
JHMBaach TpesesbHad JWI TaHHOW cOOakKH KOHUeHTpaluaA BbIOMpaemoro pac- 
TBOpa COJIMB MOJIOKe. B JasibHeHWMX ONbITAX KHBOTHBIM MpelJlaraJIWCb MOJOUHO- 
COJIeEBbIC PACTBOPbI, KOHICHTPallMA KOTOPHIX He MpeBbillaia npesembuyro. Kak 
MIpaBusio, NOPAROK PaCNOJIOXKeHHA PaCTBOPOB OCTAaBaJICA HeH3MeHHBIM. B srux 
yYCNIOBHAX NepHol NpHyYeHHA *KMBOTHBIX K OOCTAHOBKe 9KCIePHMeHTa 3aHHMaJl 
He Oojlee 4—5 ONbITOB; OPHEHTHPOBOUHO-UCCeAOBATebCKaA PeaKIMA, BbISBaH- 
Had HeMPHBbIYHbIMH PaspaxkUTeAMU, MocTeleHHO yracaa. B Tex cayyasx, 
Kora NMOpAOK pacnOJO*KeHHA PaCTBOPOB H3MeEHAJIH, QJICEMCHTbI OPHeHTUpO- 
BOUHO-HCCuIeAOBaTeIbCKOH peaKUHH, CBA3aHHbIe C OOceqOBaHHeM MOWJOK,. 
pacropMaxuBasucb. I]pu uacroh mepeMeHe pacnou0xKeHUA MOJOUHO-COVIeBbIX 
PaCTBOPOB BPeMA, 3aTPpadHBaeMoe XKMBOTHBIM Ha HX OOCMeMOBaHHe, yMeHbIlla- 
Jocb. MoxkHO MpenONORKUTb, YTO B YCJOBHAX ECTECTBEHHOTO CYLLECTBOBaHHA,. 
Kora XKMBOTHOe CTaIKMBaeTCH C PAJOM MHULEBbIX pa3qpaxKuTeseH, KOMMO- 
HEHTbl OPHEHTHPOBOUHO-HCCeMOBaTeIbCKOH peaKWHH, HalpaBJIeHHbIe Ha BBI- 
6op MIM, MpakTWyecKH He yracaloT, HO, COBepPINeHCTBYACb, 3aHMMAIOT BCe 
MeHbIUe H MeHbILe BPeMeHH. 

MutTepecHo, TO pacTOpMaxKHBaHHe OpHeHTHPOBOUHO-HCCJeOBAaTebCKON 
peakUHH HMeJIO MeCTO He TOJbKO MPH H3MeCHeEHHH BHeLIHeH OOcTaHOBKH, 
HO WH B OTBET Ha pa3paxenue pellenTopoB *KeyAKa. Tak, BBeweHHe B MOJIOCTb 
yKeJIyAKa PaCTBOPOB pa3JIMUHbIX BeeCTB HIM pa3qyBaHHe B Hel OanoHa 
BbISbIBaIO HeOMpeeJIeHHY!O OPHeHTHPOBOUHO-HCCeENOBAaTeJIbCKYIO PeaKILHIO, 
NPOABJIABLUYIOCA B JBHTaTeJIbHOM OecnoKOlicTBe. Oro HaGwOMeHHe corsacyetca 
C JaHHbIMH, MOJIyYeHHbIMH paHee HeKOTOPbIMH aBTopamu (1°). Co BpemMeHeM 
OPHeEHTHPOBOUHO-HCCJIeAOBAaTeIbCKaA PeaKIWHA CTAHOBHJAaCb cilaOee HW, B KOHIIe 
KOHUOB, NOJIHOCTbIO yracaia. B To *e BpeMA BBeJeHHe B MOJIOCTh *KeNylKa 
rHNepTOHHYeCKHX PaCTBOPOB XJIOPHCTOFO HaTPHA MPHBOLMO HE TOJIbKO K Ludp- 
(py3HOH BHraTesIbHOM peakUHH, HO Take K TIULAaTeJIbHOMy OOHIOXHBaHHIO: 
MOJIOUHO-COJIEBbIX PACTBOPOB, HCCJIeqOBaHHIO HX Ha BKYC HM 3aMeVJICHHIO aKkTAai 
JaKaHuaA. OTH KOMMOHEHTb! OPHeEHTHPOBOUHO-HCCIeEMOBAaTeJIbCKOH peakWHn 
He TOJIbKO He HC¥e3aJIH CO BPeMeHeM, HO, HaNpOTHB, MPH YacTHIX BBeJeHHAX. 
pacTBOpa COJIH YCHJIHBaJIHCb. 

TakuM 06pa30M, OPHeHTHPOBOUHO-HcCJieqOBaTeIbCKaA peakUHA Ha BBee- 
HHe B XKeJIYOK BOJbI WIM paCTBOPOB HedICKTPOJIMTOB WIM we Ha pasqyBaHue 
B HEM OaJlJIOHa OTJHYaeTCA OT PeaKUHH, BOSHMKatOlleH BOTBeET Ha BBeJeHHe: 
rMMepTOHHYeCKHX pacTBOpoB covIH. B nocJleqHeM CJlyuae OHA ABJIAeTCA NO He- 
KOTOPOH cTemeHH cnelMpvyeckoH HM MOMOraeT paBHJIbHOMy BBIOOpy MHUIH 
C Ppa3JIM4YHbIM COJep2%KaHHeM COJIM B COOTBETCTBHH C HaCylLHbIMH NOTPeOHOCTAMH 
opraHu3Ma. BeposTHo, B eCTeCTBeHHbIX YCJIOBHAX MMIYJIbCbI U3 BHYTPeHHel 
CpeAbl MOCTOAHHO H3MeHAIOT Cilel\MaJIM3HpOBaHHy!O HalpaBJIeHHOCTb OpHeH- 
THPOBOYHO-HCCeOBaTebCKOH peaKUMu, UrpaA BaxKHY!O POJlb B YPaBHOBeLLH- 
BaHHH OpraHv3ma C BHeLIHeH cpeoH. 

TulaTesbHOe OO6cJIelOBaHHe XKHBOTHbIM MOJIOUHO-COJIEBLIX PACTBOPOB ObIWIO' 
MepBbIM OTBETOM Ha BBeeHHe B XKeJlyOK FuMepTOHMYeCKOrO pacTBopa cou, 
3aTeM H3MCHAJICA XapakTep BbIOOpa: KaK 9TO OBO NOKa3aHO HaMu pauee (°,’), 
uepes 3—5 MMH. mocJie BBedeHHA B KeTyAOK 300—500 ma 3—5% pactBopa xso- 
PpHcTOrO HaTPpHA XKHBOTHbI€ OTKA3bIBAJIMCb OT MOMOKAa C HanOosIee BbICOKHM 
cojlepxKaHHeM COJIM, a OCTAJIbHbI€ PaCTBOPbI MOFMOWLaIH B MOCMeOBaTeMbHOCTH, 
COOTBETCTBYIOINeH BOSPacTaHHIO cO/leBOH KOHWeHTpaunu. Ilocne onopoxkHeHua 
WH MIPOMbIBaHHA %KeyIKa BbIOOp pacTBopa C HaMOOJIbIUIMM cOfepKaHHeM COJIM 
BoccTaHaBulHMBasica. IlopaqoK BHIOopa NO BOSpaCTaIOULMM KOHILEHTpalluAM COI 
HepeJKO coxpaHsAJICA JO KOHIla OMbiTa. 

Ilpu evkeqHeBHOM BBeJeCHHH B %KeJyAOK pacTBopa COMM Taka TMocJeOBa- 
T@JIbHOCTh BbIGOpa 3akpeMIAach WH HaOMOJaach Maxwe B TeX ClyYaAX, Kora 
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B TeUCHHe HeCKOJbKUX Heli BHYTPeHHHe paskpaxkeHuA He mpuMeHnauch. He- 
KOTOPbIe XKHBOTHbIe Wocse ByX-TpexX BBeeHHH B *XellyOK PacTBOpa XJIO- 
pHCTOrO HaTpUA JUTebHOe BPEMA OTKASbIBAJIUCb OT MOJOKAa C BbICOKHM COfep- 
*KaHvem coun. MurepecHo OTMeTHTb, YTO H3MeHeHHe YCTAHOBMBIWerocA MopAyKa 
pacnOosOXKeHUA PACTBOPOB MPHBOAMIO K TOMY, YTO XKHBOTHOe HayMHaO MOTVO- 
IlaTb PACTBOPbI, OT KOTOPHIX PaHee OTKASbIBaJIOCb, a NOPAXOK BbIOOpa MO BOS- 
pacTarollMM KOHUeHTpalluaM cosIM Hapyllasica. CyleqoBaTesbHO, M3MeHeHHe 


Bannan 


Puc. 1. YcnoBHopedmeKTopHoe yMeHbIWeHHe COJeBOrO annmeTHTa B 
OTBeET Ha pacTA»KeHHe 2KeNy{Ka GaIoHoM. J — HCXOAHbI BbIOOp 
MOJIOUHO-COIeEBLIX pacTBopoB, 2, 3 — uepe3 15 MHH. nocae Hayasa 
pa3iyBaHia Salona B KeMyLKe: COOaKa OTKASbIBACTCA OT MOIOKAa C 
BbICOKHM CoOjlepxKaHHeM MOBapeHHOH comH; 4 — uepes 2 MHH. Mocue 
IpeKpallileHua pa3sqpaxkeHHaA BLIOop 5% pacTBopa BoccTaHaBMBaeTcCA 


peakWHu BbIOOpa Noce ONOPORHEHHA WH NPOMbIBAHHA MOJIOCTH *KeNyWKa ABIA- 
JIOCb YCJIOBHOPeJIEKTOPHBIM H 3aBHCeJIO OT M€CTOMOJIOMREHHA MOJIOUHO-COJIEBbIX 
pacTBoposB. Hanporus, Kora B MOJIOCTH *KeyAKa HaxoAWIcad runepTOHHYecKHH 
pacTBOp XJIOPpHCTOrO HaTpHA, H3MeCHEHHE PaCNOJIOMKEHHA MOJIOUHO-COJIEBbIX 
pacTBOpOB He OKa3bIBaJIO Pelialoulero BJIMAHHA Ha XapakTep BbIOOpa: MOJIOKO 
¢ BbICOKHM COjlepxKaHHeM COJIM MO-lpexKHeMy OTBepralOcb, a OCTaJIbHBIe pac- 
TBOPbI MOPJIOWaIHCb NO BOSpacTalouIHM KOHWeHTpaluAamM. TakuM oOpa3om, 
B J\aHHOH SKCMePpHMeHTaJIbHOH CHTyaWHH Oe3sycJIOBHOpeJIeKTOPHbIe BAMAHHA 
OKa3bIBaJIMCb CHJIbHee YCJIOBHbIX CHTHaJIOB H3 BHEeLIHeH Cpeybl. 

YCJIOBHOpe*JIEKTOPHOe YMCHbIUIeHHe COJIEBOTO aNNeTUTA BbIZbIBAJIH He TOJIb- 
KO 9KCTePOLMeNTHBHbIe, HO HM HHTEPOMeNTHBHBIe pasipaxkuTein. [locne 3—4 Bpe- 
JeHHH B MOOCTh *XKesyfKa rMNepTOHMYeCKOrO pacTBopa XJIOpucToroO HaTpUuA 
pacTsxKeHHe CTeHOK *KeJy{Ka OaJJIOHOM MpHBOAMO K OTKAa3y OT MOJIOKa C HaH- 
Ooslee BbICOKHM cCoOfepxaHHemM co (puc. 1). Tlpu Heckombkux MNOBTOPHbIXx 
mpo0ax Cc OaJIOHOM 9Ta peaKI[MA yracaJia, HO B HEKOTOPbIX CJly4aaX YMeHDbILe- 
Hve COJIeBOro allleTHTa B OTBET Ha MeXaHHyecKoe passpaxkenue *KeyAKa Opwio 
JWIMTeCIbHBIM HM He Hcye3saJIO Ha UPOTAKCHHH HECKOJIbKUX Hel. 

IIpupefeHubie (akTbI He COrlacylOTCA Cc pacmpocrpaHeHHbIM Mpesctapsie- 
HHeM O 4pesBbIYaHHO MeJVICHHOM OOpa30BaHHH HHTepOMeNTUBHbIX YCJIOBHbIX 
pedsekcoB. OueBHHO H3MeHeHHe coOsleBOro allleTHTa MpH pacTsaxKeHHH cTe- 
HOK Keslyqka cJleyeT OTHECTH K KaTerOpHM HaTyPaJIbHbIX YCJIOBHBIX pecp- 
JI€KCOB. Bo3sMoxKHO, 4YTO TPyAHOCTH, BCTPeyalollvecd pu BEIPaGoTKe UHTepo- 
I€NTHBHBIX YCJIOBHBIX pedsIeKCOB, OObACHAIOTCH TeM, 4YTO OOBIMHO MpHMeHse- 
MbI€ B JIaOOPaTOPHbIX yCJIOBHAX PasqpaxkKeHHA BHYTPCHHHX OPlaHOB HE ABJIAIOTCA 
HaTyPaJIbHbIMH HW He CBA3AHbI CCTECTBEHHbIMH OTHOLMCHHAMH C OTBETHOM JeATeJIb- 
HOCTbIO OpraHH3Ma. Hao nosaratb, 4TO Hai ypaJibHbIe MHTEPOLeENTHBHBIe YCJIOB- 
Hble pedieKcbl OOpasylOTCA Tak Ke ObICTpO, KaK H SKCTEPOLMeNTHBHBIE. 

/L 
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EcJIM NOBbILeHHe KOHIeCHTPallWH COJIM B COJepxKHMOM *KeNylKa MpHBoLUIO 
K YMeHBINeCHHIO COJIeBOrO almeTHTa, TO ee NMOHMKeEHHE BBI3bIBaIO OOpaTHBIi 
addektT. Oxa3alocb, UTO MOBTOPHOe BBEJEHHE B MOJIOCTh KeMyAKa BOLb! NOBHI- 
1aeT COJICBOM ANNeTHT, YTO MPOABJIAeTCA B BbIOOPe MOJIOUHO-COJIEBLIX PaCTBOPOB 
MO YObIBaIOWIHM KOHMWeHTpalluam. B TaKHX culyuanX pacTsKeHHe CTeEHOK Key Ka 
CTaHOBHTCA YCJIOBHbIM CHTHaJIOM MOBbIMIeHHA cCoOsleBoro almeTuta (puc. 2). 


‘BaANGH 


Puc. 2. YcnopHopedseKTOpHoe NOBbIMIeHHe COMeBOrO ANMeTHTAa B OTEET Ha pacTaxKeHHe Key AKA 

6aNN0HOM. 1—3 — ucxogubli Bl6op, 4—5 — uepe3 10 uw 20 MuH. mocme Havana pashyBaHna 

HaOHa B KeMyIKe — MOBbILICHHe COMeBOrO aIIMeTHTa, NPOABMAIOMeeCA B H3MeCHEHHM NOpayKa 

BpIGOpa: MOJOKO 6e3 cosxep»xKaHHa comM (0%) BElIGOHpaetca Mocae 2,5% pacTBopa. 6 — uepe3 

10 MHH. Mocule NpekpauleHua pasqpaKeHHA BOCCTAHABMBAeCTCA MIpeKHHH NOpATOK BEIGopa: 0% 
pacrBop BbIOupaerca paHbiue, vem 2,5% 


TakuM oOpasoM, pa3fpaxkeHHue MeXaHOpelleNTOPOB *KeJyAKa MOET M0-pasHoMy 
BJIMATb Ha MHMULeBOe NOBeeHHe XKMBOTHOFO B 3aBHCHMOCTH OT MpeWecTBYyIOWIHX 
BO3MeHCTBHH HM COCTOAHHA opraHu3Ma. YcJIOBHOpedJIeKTOpHOe M3MeHeHHe 
coJIeBOro allleTHTa B OTBCT Ha MeXalHuecKkoe PasqpamkeHue KeyAKa MpOTHBO- 
pe4dHT NpecTaBJIeHH!0 06 OLHO3HAUHOCTH BJIMAHHM, OKASbIBACMBIX PaCTAXeCHHEM 
CTCHOK %KeJlykKa Ha JeATeJIbHOCTh NHUeBorO WeHTpa. 


VMuCTHTYT HOpPMaIbHOH uM MaTomorHueckol cbu3sHouOrHH Tlocrynuso 
AkajeMHH MeqMuMHCKUX HayK CCCP 10 VII 1959 
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Jlokxxann AKkagemun nwayk CCCP 
1959. Tom 129, Ne 2 


IMBPHOJIOLH A 


M. A. JIEBHHA 


OB OJHOH H3 ®OPM MIPHCNOCOBUTEJIbDHOM V3MEHUMBOCTH 
AMHWOTHYECKOLO STMTEJIVA HEKOTOPbIX MJIEKOMNMTAIOWULUX 


(IT pedcmaeaeno axademuxom H. H. Anuuxoeoim 6 VII 1959) 


Ilpu cpaBHHTesIbHOM H3yYe€HHH AMHHOTHYCCKOLO SMMTeIMA Pa3JIM4YHbIX MJe- 
KONUTAaIOULMX HAM MpHUWWIOCb CTOJIKHYTbCA CO CBOeOOpa3sHOH OCOOeHHOCTbW ero. 
CTpOeCHHA Y HEKOTOPHIX MapHOKONBITHBIX: KOpOBbI (Bos taurus), ceBepHOrO OJIeHs 
(Rangifer tarandus), kocyu (Capreolus capreolus), ryaHako (Lama huanachus), 
a TakxKe y Kaluasiora (Physites catoden). Y xHBOTHBIX STHX BHAOB UCCJeLOBal- 
CA AMHMOTHYeECKHM SNHTeIHH, MOKPbIBAIOWIMH AMCTAJIbHBIM OTZe MynouHOoro 
KaHaTuka *. MatepHadJI OT NapHOKONBITHEIX Obl B3AT H3 MOCIeqa JOHOMEHHBIX 
eTeHbILeH He MO3qHee 4uem yepes 10—12 uac. nocse pogos. IlynoBuHa KawaJo- 
Ta — OT loa BTOpOl NMOJIOBHHbI BHYTPHYTpOOHOH wH3HH. B KauecTBe @uK- 
caTopa IIpHMeHsJIacb CMeCb cNMpta c dopMaJHHOM. Llenm0HMQHHOBEIe Cpe3bl 
OKpallHBaJIMCb OObIUHbIMH THCTOJIOrMYeCKHMH KpacuTeiamMH. Ilo mMepe Hajo6- 
HOCTH H3FOTOBJIAJIHCb CEPHH Cpe3os. 

B pe3ysibTaTe paOoTbI BbIACHHJIOCb, UTO B SNMTeHH NyNOUKOrO KaHaTHKa 
yKa3aHHbIX 2KHBOTHBIX (KaK H Y HEKOTOPHIX APYFUX MJICKONMTAIOWIMX) Yepesyror- 
CA OMHOCOHHbIE H MHOFOCJIOHHBIeC OporoBeBalollve yuacTKH. OHako via jlaH- 
HOH PpyMNbl MJI€KONMTAIOWLUX XapaKTepHO MpHCyTCTBHe B HEKOTOPHIX yuacTKax 
MHOFOCJIOHHOrO SNHTeIHA MOBepX POFroBoro CJIOA MKUBHIX IMHTEMHAaJbHbIX 
KJIeTOK, He OOHAPyXHBalOWHX HHKAKHX MIpH3HaKOB OTMHpaHHa (pue. | H 2). 
B paOoTax, NOCBAUICHHbIX CTPOCHHIO AMHHOTHYECKOFO SMHTeHA MapHOKOMbIT- 
HBIX (17°), HaM H€ MpHXOJHMOCb BCTPeYaTb CCbIIOK Ha NOAOOHHIC ABJICHHA. 

Mcceqopane CepHHbIX MpelapaToOB NO3BOHO OOHaPpyKUHTb, 4TO y ceBep- 
HOFO OJICHA H KOPOBbI OMHOCJIOMHIM AMHMOTHYCCKHH SMHTeIHH He TOJbKO Mmpo- 
NouKaeTcA B Oasa/bHbI COM MHOFOCJIOMHbIX YUaCTKOB, HO H, OJHOBPeMeHHO 
C 9THM, MepexOQHT Ha OpOroBeBalollly!0 NOBEPXHOCTb MHOFOCJOHHOrFO SMUTEINA. 
OnnucpiBaemMoe ABJICHHe JIyYle BCerO BbIPaxKeHO B AMHHOTHYCCKOM SIHTeIMH 
cepepHoro OJleHA (pvc. 2—4). Cio 2HBbIX KJIETOK, NOKPbIBaIOULHi poroBois 
cJIOH, B OMHHX CyYaAX COCTOHT H3 TaKHX XKe WH HeECKOJbKO GOoulee BLICOKHX 
KJIe€TOK, KaK HM OObIYHbIM SMTeIMH OHOCJIOHHEIX y¥YaCTKOB aMHHOHA Mynou- 
Horo KaHaTuKa (pc. |); B APpyrMx clyyasdxX 9TH KJIeETKH CBOMM pacnosoKeHHem 
HeCKOJIbKO HaMOMHMHAIOT MHOFOPALHHIN SNMTeIMH WH Ke OHM pacnoslarawrcs 
B Bue OecnopAZOUHbIX HarpomoxwKenulh (puc. 2). Knerku nomapHo Audbepex- 
uHpopaHbl. Mx OasabHble KOHIbI, HHOra y3KHe, pacnosaratorca Henocper- 
CTBeEHHO Ha POroBoM coe. BepuIHHbI KeTOK Sobel YacTbIO KyMOO06pasHo 
3aKpyruieHbl (pvc. | u 2). B HeKoroppix clyyaax alHKaJIbHbIe KOHIbI MOryT 
coflepKaTb BakyouH. CpeqM OnvcbIBaeMBIX KJIETOK H3peqKa BCTPevarorTcs By x- 
H TpexbsyepHbie. Hamu OblIH NPOCMOTPeHbI NpenapaThl OT YeTHIPeX SKZEMIIAPOB 
ceBepHOro OuleHA. Bo BceX CJITy¥aAX MOXKHO OBWIO BCTPeTHTb KUBEIC SINTEMHAIb- 
HbIe KJIeTKH Ha MOBePpXHOCTH poroBoro cIOa. CieloBaTeIbHO, Mbl HMeeM eso 
He CO C/Jly¥aHHbIM WIM MaTOJIOPMyecKHM, a C WMPOKO pacmpocTpaHeHHEIM ABuIe- 
HHeM. OveBHAHO, AMHHOTHYECKH! SNMTeMMH, PacMOsOXeHHBIi Ha POTOBOM culo0e, 


* Boulee noxpoOvo CTpoenve am#HOTHYECKOTO SNHTEIUA pa3sMMUHbIX MICKONMTAOUIK H310- 
2%KeHO B Apyroli cTaTbe, HaxoAAmehca B MevaTu. 
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Puc. 2. AMHHOTH¥UeCKHH JNHTeNHu NynouHOroO KaHa- 

THKa ceBepHoro osleHa. Ha moBepxHocTH poroBoro 

CJIOA MHOFOCMOHHOFO SNHTEHA HAXOLUTCA SNHTEMMAIb- 

HbIM T1lacT, HECKOJIbKO HaNOMHHaIOWWH MHOroszep- 

Hb smuTenHa. M3amuHopaa cHHb — 303HH. MuKpo- 
:oto; 200x 


Puc. 3. AMHMOTHUeCKHA 9mMTeIHi Puc. 4. AMHMOTHYeCKHH SITHTeIHH pepo 
ynmouHoro KaHaTHKa ceBepHoro O.e- KaHaTHKa CeBepHOro OuleHA. ] 4 ghuecienes 
ua. OfnocnotiHblli snuTenuit (BHH3Y, SIuTeIHH, 2 — POCTKOBbIH COM MHO 


Horo SnuTeIHA, I — oporoBeBuinit rpe6eHb 3TO- 
yuacToK (B WeHTpe), MOKPbITbIN MO- ro SIHTeIHA, eee en peg rey oo 
 THBIM poroBbiM rpeOuem. Muorocaoh- KY Ha POCTKOBbIii COM, 9 — Hei Dee 
HbI# SMUTEHM C OOCNX CTOPOH MNOKPbIT UHit POTOBOH C/OH, 6 — uacTb a eS: 
cnoeM XKHBBIX KsleToK (J). PemaTo- noslocTH, B Hef KpOBb, MomaBlaa Mp pe- 


° ; x yy a 


cjleBa) TepexOJHT B MHOFOCMOMHDBII 


JAH, r. 129, Nb 2, Jlesuna 


, Miah a 
’ 7 


os 


KOTOPbI ABJIAeTCH MepTBbIM CyOcTpaToM, nowly4¥aer HeEOOXOAMMoe NHTAaHHe U3 
OKPYy*KalolleH OKOMOMIOAHOU AuAKOCTH. BnowHe BepoaATHO, 4TO MMTaTeMbHbIE 
BellecTBa NOCTyNaloT Take H3 OKPyKalollero sMHTeMMA HeMOCcpesACTBeEHHO 
M10 CaMOMYy 9INMTeMaIbHOMy mJacTy. 

Y HH3uWIMX MO3BOHOUHBIX B SKCHePHMMeHTAaMbHbIX YCJIOBHAX MPOHCXOAUT 
POCT SNHTeHA MO NOBEpXHOCTH MepTBorO cyOcTpaTta — puOpuuHa. Tak, Hampn- 
Mep, No HaOviogenuaM JI. B. Bepauna (*), B ormmuue or penaparuBHoit perene- 
pallu KOMKHOFO NOKPOBAa BbICINHX MOSBOHOUHBIX M YeMOBeKa, TOT *Ke Mpowecc, 
MPOWCXOMAMLHH B KOXKe BbIOHa, HMeeT PA OcobeHHOcTel, OHO U3 KOTOPBIX 
ABNACTCA JIMTeJIbHOe CYULECTBOBaHHe 9IIH- 
AepMasIbHoro pereHepata Ha (uOpHHOsHOM 
9kcyaTe, KOTOPbIH y BbIOHa ropa3qo no3xKe 
3aMelllaeTCA COeCMHHTeIbHOH TKaHbIO. Uto 
KaCaeTCA SMMAePMaJIbHOTO JMMTeIHA BHICLUUX 
MO3BOHOUHBIX, TO, M0 H. T. Xaonuny, B u3- 
BeCTHbIX YCJIOBHAX Y BBICINHX MO3BOHOUHBIX 
yuacTKH SmWepmMuca, ocTalollveca BO BulaxK- 
HOH cpefle, HanmpHMep 93mMuTeIHH KOHDbIOHK- 
THBbI [la3a, MOryT COXpaHATb ropasyo Gouee 
IIPHMUTHBHbIM XapakTep HW B H3BeCTHOM Mepe 
HallOMHHaTb KOXKHBIA MOKPOB BOJHbIX copM 
(°). OnvfepManbHBI aMHMoTHMYecKHH 9mUuTe- 
IMM MWynouwnoro KaHaTHKa MJI@KOMMTAIOULUX 
Take CyllecTByeT B BOMHOM cpese, H ero 
pacnoJlomKeHHe B HOPMAJIbHbIX YyCJIOBHAX Ha 
M€PTBOM OPOFoBeBLUeM CyOcTpaTe ABIACTCH pyc 1. Amnmormuecknit anuTeANik ny- 
MpH3HaKOM BTOPHYHOTO YNPOUeHHYAH HU CBH- mouHOro KaHaTHKa KocysM. Ha m10- 
AeTeJIbCTBYET O HEKOTOPOM CXOJICTBE STOO BepXHOCTH poroBoro COA MHOTOCJIOH- 
SIMTeIHA C STIMAepMHCOM HH3UIMX NO3BOHOU- HOFo SIMTeMHA HaXONHTCA COW 2KH- 

BbIX KJeTOK. BepxylkH Kkymo006- 
HbIX. OJHaKO CJleqyeT OTMETHTD, YTO JIA STH- pasHo sakpyraent. PacyHoK Ha ypo- 
JepMHca BOHbIX MO3BOHOUHBIX Tak %Ke, Kak BHe cToma; 450% 
WM WIA SMMTeIMA KOHDIOHKTHBHI yla3a y BBIC- 
WWMX, XaPakTepHO HaMWUve SHOIIMTeEMMAIbHBIX CJIMSHCTBIX *Keles. Mexyy 
TeM, AMHHMOTHYeECKHH SMHTeIMH He COMepKUT CM3HCTHIX Kees. ; 

Ilo Bompocy o TOM, B pe3ysbTaTe Kakoro Mpolecca *KHBOM SMMTeMMAaJbHbIL 
WacT OKa3bIBaeTCH PAaCMOJIOKEHHBIM Ha MOBePXHOCTH POFOBOTO C/IOA, MOXKHO 
cielaTb [Ba MpeAMOOKeHHA: WJIM MHOTOCJIOHHbIN IMMTeIMH obsataer Goutee 
AKTHBHOH CIOCOOHOCTbIO K pocTy HM NopacraeT Mo CoceqHMM OHOCJIOUHBIN, 
OTJeCIAA e€FO OT Oa3aJIbHOH MeMOpaHbI (MHOFOCJOMHbIM SMUTeIMH B JabHeHiem 
OporoBeBaeT, H WJlaCT 2KHBbIX KJICTOK OKa3bIBaeTCA JlexKallHM Ha erO NOBeEpXx- 
HOCTH); HWJIM %Ke OAHOCJIONHBIM SMUTeHH akKTHBHO HapacTaeT Ha pacmoJloxwKeH- 
HbIM PAOM C HAM MHOTFOCJIOHHbIM SMUTeIMaJIbHbIM y4acTOK WM pacmpocTpaHnserca 
m0 ero loBepxHocTu. Bropoe mpegnosoxeHve mpecTaBineTcs Coulee BeposxT- 
HbIM. OTTOPFHYTbIM OT CBOerO COCAMHHTEbHOTKAaHHOrO J10xKa HM OTTCCHCHHBIM Ha 
NOBEPXHOCTb POTOBOrO COA SMMTeMMM AOMKEH Obl/ Obl B TOM WIM HHOM CTeMeHH 
mpeTeplieTh HekpoOMoTHyeckMe H3MeHeHA. OHaKO B JeHCTBHTebHOCTH OH 
IIpH3HaKOB HeKpoOvo3a He OOHapy2KUBaeT HM COXPaHAeT BU 2XKUSHECTIOCOOHOK 
TKaHu. Ero KJleTKM pa3pacralorcd, YBeMUMBAaIOTCA B pasMepax M MpHoOperaior 
XapakTepHy!0 MOApHy1o AuddepenwuposKy (puc. 1 u 2). Ha npemapatax Buy- 
HO, KaK 9TOT SIMTeMaIbHbIM MWiacT HemocpescTBeHHO HapactaeT M «B30upaeTca 
BBepX» ClepBa Ha POCTKOBbIe CJIOH MHOFOCJIOHHOrO yYacTKa, a 3aTeM HM Ha poro- 
BOH cl0H (puc. 2 u 4). 

O npuunHax Takoro cBoeoOpa3HOro ABJIEHHA MO%KHO TOBOPHTb JIMWIb mpel- 
MOJOXKUTeIbHO. Muorve UcceqoOBaTeJIH, 3aHHMarOLHeCAH AMHHOTHYCCKUM 93IIH- 
TemHem ((°-°) uw Ap.), MpHlwiH K 3aKIOUeHHIO, UTO OH MIPpHHHMaeT aKTHBHOe 
yuacTHe B MpolleccaxX CeKpeTHPOBaHHA, a BO3MOXKHO, H pesopO1un OKOJIONJIOL- 
HOH %AKocTH. AMHHOTHYeCKHH SMMTeIHH, pacnoJlaraiouluvcA Ha MyNOYHOM 
KaHaTUKe XKBauHbIX, KalllasioTa H HEKOTOPbIX J[PyrHX MJICKOMHMTAIOUlNX, B CHJY 
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cBoeli STMAeCPMaJIbHOL JeTePMHHUPOBAHHOCTH, MecTaMM oOporoBeBaetT. PasBuB- 
WHUCA POroBoli cJIOH MpenaAtTcTByeT OOMeHY BeLLeCTB Me*Ky 2KMBbIMH SIIHMTe- 
JIMaJIbHBIMH KJI€ETKAMH HM OKOJIONJIOLHOH 2%KUNAKOCTHIO. BecbMa BO3MOXKHO, 4TO 
MpH4YHHOH HapacTaHHA %2KUBbIX KJIeTOK Ha OpOroBeBlUHe yUaCTKH SMNHTeJIMA 
ABJIACTCA HEOOXOMMMOCTh yCHJICHHA B TaKHX y4aCcTKaX OOMeHHOM yHKUMH. 
Dro NWoKa3bipaeT HaM, 4TO HapAy C JeTePMHHHPOBAHHOCTbIO AMHMOTHYeCKHU 
QNHTeIMH OGalaer Take ZHAYMTeEMbHOH MPHCNOCOOMTeIbHOH H3MeCHYMBOCTbW.- 


Jlenuurpamckui mequaTpHueckult Tlocrynuo 
MeMUMHCKHH HHCTHTYT 30 VI 1959 
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Jloxnayn Akayemun nayr CCCP 
1959. Tom 129, Ni 2 


ITAPA3HTOJOPHA 


ll. 1. BABE 


POJIb CEJIbCKOXO3SMCTBEHHBIX DKMBOTHbIX B BHOJIOTHYECKOM 
IMKJIE MHOTOKAMEPHOLFO IXHUHOKOKKA 


(II pedcmaeaeno akademuxom K. H. Ckpadunoim 6 VIT 1959) 


Bonpoc 0 TOM, ABJAIOTCH JIM OJHOKAMepHbIM SXHHOKOKK (E. granulosus 
Batsch, 1786) u MHoroKaMepHBIi 2xHHOKOKK (E. multilocularis Leuckart, 
1863) OJHHM BHJOM C pa3sJIMYHbIMA MOp@oslorHyecKUMM BapwaHTaMu WIM 3TO — 
Ba CAMOCTOATEJIBHBIX Bla, B HACTOAIMee BPeEMA PeWICH OKOHYATEJIbHO B MOJb3y 
mocsleqHero Bo33peHua (7). Takum oOpa30M, B HacTOAee BPeMA MpakTuYecKoe 
3HaveHHe UMEIOT Ba BHJla 9XHHOKOKKOB, NopaxKaloulUxX YeJIOBeKa HW XXMBOTHDBIX 
C Pa3JIMUHbIMH OHOJOrMYeCKHMH (H, CJIeOBaTeIbHO, STMACMHO-3MM300TOOrHYe- 
CKHMH) WukJaMv. PasBuTue MepBoro NpOMCXOAUMT PiaBHbIM OOpa30M MO JIMHHU 
co6aka <= CeJIbCKOXO3AHCTBEHHOe XKHBOTHOe, a BTOPOFO NO HHH sMHCHIa= 
novleBKa HU A pyre Ppbi8yHbI C BOSMOXKHOCTHIO 3apaxKeHHA TakxKe CcoOak, C OLHOL 
CTOPOHbI, H CeJIbCKOXO3AHCTBCHHBIX XKHBOTHBIX H YeOBeKa — C Jpyrou. 

J{o HacTOAMLero BPeMeHH OCTABaJICA OTKPBITbIM BONPOC O BO3MOXHOCTH yua- 
CTHA Ce@JIbCKOXO3AHCTBCHHBIX 2KMBOTHBIX (OBMa H Jp.) B OMOJOrMYeCKOM WMKJe 
MHOFOKaMepHOrO 2XHHOKOKKa. 

A. M. Tlerpop (*) yKa3prBaeT Ha OTCYTCTBHE JOCTOBeEPHbIX Cyu4aeB OOHapy- 
*eHua E. multilocularis B swuMHOUHOM cTaqMN y CeJIbCKOXO3AUCTBEHHDIX %KH- 
BOTHBIX. Mbl HMeJIH BO3MOXKHOCTb SKCIEPHMEHTAJbHO H3YYHTb STOT BOIpoOc. 

Ilpopogza o6cieqoBanue yOoHHbIX XKHBOTHBIX Ha CeMMMamaTHHCKOM MsiCO- 
KOMOHHAaTe, Mbl HepeAKO BCTpeyaJIH MHOTOKaMePHbIM 9XHHOKOKK. Tak, H3 BCeXx 
cuyuaeB 3apaxKeHHii YXHHOKOKKaMH OBell cTaple 3 seT Ha MHOrOKaMepHbIii 
9XMHOKOKK TIpHxofusocb 8,0%, KpymHoro poraroro cKoTa crapuie 3 set 2,4%. 
u Ko3 oT 1 Zo 3 ser 1,0%. 

M3 avamHu3a MeAMNMHCKOM cTaTHcTHKH 3a nepHog 1940 — 1958 rr. Hamu 
ycTaHOBJeHO, YTO H3 3aperucTpHpoBaHHHIx 194 cayyaeB 9XMHOKOKKOBOH 60- 
Jle3HH y Joel MopayKeHwe MHOTOKaMePHbIM SXHHOKOKKOM HaOJofalocb B 22 
cnyyaax (11,3%). Takum o6pa30M, MoxHO TOBOpHTb O HaJIHYHH B Cemumavia- 
THHCKOH OG6JacTH OYara MHOFOKaMepHOrO 9YXMHOKOKKa. 

B JlasibHelieM nepe HaMM BOSHHKJAa 3aaua 9KCIePMMeHTaJIbHO BbIACHHTb. 
BOMPOC, MOXKET JIM B CeJIbCKOXO3AHCTBEHHBIX 2KUBOTHBIX 34BePLIHTb CBOe pasBH- 
THe JIMYMHOUHAaA (POPMa MHOTOKAaMeEPHOPO JXHHOKOKKA, T. €. MOFYT JIM 9TH XKUBOT- 
Hbl€ CJIYXKHTb HCTOUHHKOM 3apar%KeHua coOak. JA STOO MbI IOCTaBHJIM CJle- 
TYy!OULMH SKCNepHMeHT. 

JipyM UleHaATaM B BOo3pacte 2 Mec. ObWIH CKOPMJIeHbI KYCOUKH MeyeHH U 
JleTKHX C MHOFOKaMepHbIM 9XHHOKOKKOM. JJO onbira WleHATa MOBepra/Hcb 
JlereJIbMHHTH3alHH OpPOMHCTOBOLOPOAHbIM apeKOJIMHOM. 

Tlepppii uleHok nowyuns 21 1X 1958 r. qBa Kycouka MeveHH M JIerKUX OBIbI 
pasmepomM oKovio 1,5 cM KaxKJbIH, NMOpaxeHHbIX MHOFOKAMePHbIM 9XHHOKOKKOM. 
IIpu sckppiruu meHka Ha 110 ReHb nocue 3apaxKeHHA B ero KUIMeYHUKe OOHAapy- 
*eHO 1000 sxuHOKOKKOoB. Bropomy WweHky Oplwin JaHpt 29 IX 1958 r. kycouxu 
opranos c 15 ovaxKaMM MHOrOKaMepHOro SXHHOKOKKa OT OBell UM C 2 OUaKKAaMH 
oT KpynHoro poratoro cxota. IIpu BeKpbiTHH WleHKa Ha 102 JeHb NocuJle 3apa- 
2%KeHHA OOHapyxeHO OKOIO 500 SXHHOKOKKOB. 
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Y o60uX WeHKOB IeCTOAbI PacMoularasHcb MO BCeMy TOHKOMY OTJeJly KH- 
We€UHHKa, OMHAKO HaMOOJIbIaA MIOTHOCTh UX HaOsIOJalacb B MepeqHen YacTH 
IBeHaquaTunepcrHoH KMIUKH, Ha paccroaHuu 15 — 20 cm oT nuuopyca. IIpu 


MAKPOCKOMNHYeCKOM MpOCMOTpe WecTOAb! Obl elle 3aMeTHBI, Tak Kak */3 Tedla on 


HeOOJIbLIMX CTPOOWJ OKa3aJIHCb NOrpyXeHHbIMH MeKy BOPCHHKaMM HM JIMUIb 
3aHve WICHHKH BUAHEJHCb Ha MOBePXHOCTH B CJIM3HCTOM Macce. 

». JlaHHble H38y4YeHHA MOP@OJOrHM ZXMHOKOKKOB, COOpaHHbIX MpH BCKPbITHH 
(lCHAT, B OCHOBHOM COBMaaioT C TlaBHbIMH MpH3HaKAaMM MHOPOKaMepHOroO 9Xu- 
HOKOKKa, OMHMCaHHbIMH B JIMTeparype. 


TaOnauma 1 


OcHOBHBIe MpoMepbl SKSCMINVIAPOB MHOTOKaMepHOrO HM OMHOKAaMePHOTO 29XHHOKOKKOB 


E. granulosus 
E. multilocularis 
3pembie (BCKPbITHe 
wepae 110 an. odes Tdeues 26 Sieg at spesble (eCTeCTBCH- 
SECTEPHM. Sapax,) 9KCMepUHM. sapax.) Hoe 8apaxenHe) 
Jinuna crpo6Ouub, mM 1,94—3, 69 2,40—3, 90 3, 70—7,33 
Unco wIeHHKOB =i 2—3 3—4 
Uucno KpioubeB 28—30 30—34 30—34 
Jimametp weliku, MM 0,10—0,17 0,42—0,23 0,15—0, 27 
Jinuna mocmeqHero usie- 
HuKa, MM 0,80—1,741 * 0,80—1,64 * 4, 16—3s6aene 
DopmMa MaTKH Mewmkosugnad c Eme ne odopmus- | B sBuge npoxombxoro 
nepeTaAxKaMu WasxAcA, AWM HeT CTBOJIa C GOKOBbIMU 
OTpocTKaMu 


* Bowblileli uactTbio MeHblue 1/2 THEI cTpoOusE. 
** Bowbuleli wacTbo Oovbiwe 1/2, WHHbI CTpOOuAE. 


B orsuune OT JaHHbIX APyruxX aBTOPOB HaMH OTMe¥aeTCA, YTO Y ITHX 9XHHO- 
KOKKOB NOJIOBOe OTBepcTHe pacnouarasocb Yale B 3afqHeli H cpeqHel uacTH 
3pebIX 4WieHHKOB. Mecro pacnosoxKeHHA NOJOBOrO OTBepCTHA, MO-BHHMOMy, 
He ABJIS€TCA CTPOrO MOCTOAHHbIM WH MOITOMY HeXapaKTepHO JIA Buddbepenun- 
PpOBaHHA HHTepecylOWlUX Hac AByX BHJOB 9XHHOKOKKOB. 

O6uapy2keHHbIe HAaMH 9XHHOKOKKH B 9KCNePHMeHTaJIbHO 3apaxKeHHBbIX Ile- 
HATAX Pe€3KO OTJIMUAJINCb OT OOBIMUHbIX 9XHHOKOKKOB (E. granulosus), coOpaHHbix 
B TOH 2K€ MeCTHOCTH OT CcOOaK, KaK NO pa3MepaM, Tak HM NO Mopdouorun. 

Y OHO OBUbI HAMH BOCMPOM3BeZeHO SKCHEPHMeHTaJIbHOe 3apaxKeHHe MHO- 
TOKaMepHbIM 9XHHOKOKKOM. 

M3 Janupix Tad. 1 Buguo, uro E. granulosus Kak B 3peJIOH, Tak H B Hespe- 
oH (opMe MpeBbluaeT WIHHY 3penok crpoOusnr E. multilocularis. 

TakHM 06pa30M, BOMpoc O BO3MOXKHOCTH NOMHOFO pasBUTHA JIMYHHOUHOH 
cTay[uH MHOFOKaMepHOro 9XHHOKOKKa Y OBel H O HX BO3MOXKHOM Y4UAaCTHH B OKO- 
JIOTHYCCKOM (STIH300TOJIOFO-3NUAEMMOJIOFHYeCKOM) ILMKJI€ MOXKHO CUMTATb OKOH- 
YaTeJIbHO PeLWICHHbIM B IOJIOXKUTCbHOM CMBICJIe. 


Hay4no-uccieqopaTesIbCKHH BeTCPHHAPHbIil WHCTHTYT Tlocrynuso 
Kasaxckolt AkayeMHH CebCKOXO3HALCTBEHHBIX HayK ‘4 VII 1959 
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